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PREFACE 


Shall not trouble you with a long 
Detail of the Motives that mau- 
ced me firſt of all to publiſh this 
ſmall Treatiſe of Trigonometry, and 
the Doctrine of the Sphere. In the 
Preface to the firſt Edition I gave a 
Hint of them, and I'm not very guilty 
sf vain Repetitions at any Time. The 
Reaſon why I give this new Edition 
is, it was out of Print, and much wan- 
ted, I have ſubjoyned a ſmall Tract | 
of Sections of Plans, in order to the 
more eaſy and commodious Laying out 


of Ground; it being the Happineſs f 
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ii The PRETACE. 
our Couutry at this Time, that our No- 
bility and Gentlemen of Fortunes find it 
at once au advantaginus Exerciſe, and 
agreeable Amuſement to improve their 
| Fortunes. The Dottrine it ſelf Mr, 
Leyburn /ays down A in his 
complete Surveyor, 1, for my Part, 
have only added the Demonſtrations. 


The ſhort Treatiſe of Architecture 
T publiſhed ¶ don't laugh, Reader at 
the earneſt Intreaty of Friends. Tou'll 
perhaps ſay, this ts a trite and com- 
mon Excuſe. I own it is; but I de- 
clare ſolemnly it is true Aud 1 found 
it eaſter, and more gentlemanny too (i 

the Word may be admitted) to tell this 
ſmcere out of faſhioned Truth, than to 
anvent a new Apology and Lie. 


Indeed a Treatiſe on this Subject ts 
much wanted at preſent. Our Mecha- 
niche labour under a grand Defett that 
Way; and how far it may be of *O/e to 
our young Nobility and Gentry to read 
ſomething an that Subject before they 
go to their Travels, is beſi known to 
thoſe who, without any previous Knows- 
ledge of this Art, have travelled, and, 


at 


The PrEFACE iii 

at their Return home, could only tell in 
eneral that they ſaw @ great many 

. Buildings abroad, without 

being e of pointing out one parti 

cular Beauty in any one of them ; if 

they ſhould pretend to give a Deſeri- 

ption of any one, it would be done in 

ſuch Terms as would make an Artiſt's 
Head ale. This I mention as their 

- | Misfortune, not their Fault, there be- 

ing, in this Place, no Way of attain- 

ing to any Knowledge in this Art, but 

by reading vaſt and many Volumes, 

” | which ſome of our great Men have done 

d | with fach fi epriſing Succeſs, that their 

f Knowledge in this, and other Sciences, 

* | has added a freſh Luſtre to the Gran- 

eur of their Birth. 


J have here laid down the firſt Ele- 

| ments of Architecture, without trou- 
di Wing my Reader with long Encommms 
„Ion the Beauties of the ſeveral Parts, 
4 or a tedious Story of the Riſe and Ad. 
vancement of it. The firſt of the ſe be- 
ing altogether needleſs, the Beauties of 
the ſeveral Parts being obvious to the 
7 Eye, and the latter being noways eſſen- 
al to the Subject in Hand, I thought 
8 | if 5 
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The Parrace. 
it would be more convenient to tell it 
by Word of Mouth in the Courſe of 
my Lectures on this Treatiſe, than to 


cell the Treatiſe it ſelf to a large 
Volume with it. : 


In the Spherique Trigonometry I 


have demonſtrated a ſhort and eaſy Me- 
thod of reſolving that perplext Pro- 


blem of finding the Angles of a ſphe- 


rique Triangle from the Three Sides 
given. This Problem I find demon ſtra- 
ted no where but in a ſmall Piece of 
1 Written by our noble 
aud learned Countryman, the Lord Na- 
pier, Baron of Merchiſtoun, where he 
takes ſome Things for granted, for 
which he refers his PR to Regio- 
montanus; #he/e I lay down beforehand 


as Lemmata. To make this Courſe of 


Trigonometry as complete as poſſible, 
I have added to it that noble Lord's 
Catholiciſm. If what I here advance 
ſhall pleaſe thee, Reader, you may ex- 
pect after this to hear more from, 


Tour humble Servant, 


Jo. W1LsoN. 
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Explication of C HARACTER 8. 


Equal. 
Greater. 
Loeſſer. 
Plus, more, or to be added! 
Minus, leſs, or to be ſubtracted. 
The Difference where it is uncertain 
Which Quantity is the greater. 
-| x Multiplication or Rectangle. 
T © The Quantity above to be divided by 
«1 that below the Quote or Quotient. 
„ Geometrical Proportion diſcrete. 
wr continued. 
Arithmetical Proportion diſcrete. 
f mn | ——continued. 
4 Degree. 
Minute, both in Sphericks and Ar- 
chitecture. 
Triangle. 
Angle, ££ Two Ants Gr. 
Angle oppoſite to a given Side. 
Angle ad jacent to a given Side. 
Angle intercepted betwixt Two Sides: 
| Latus, Side. 
Side oppoſite to a given Angle, Or. 
| asin Angles, 
| Perpendicular. 
Parallel. 
Sine. | 
Co-Sine: 
Tangent. 
Co- Tangent. 
Module. 
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ERRAT A. 


P' 210, Line 21. for as read Ar. 

P. 239. under L. 3. add, The Eront of 
a Denticule is in Breadth T's their Inter- 
ſtice 2. 

P. 246. in the Table of Ecphorz, | 
for 1. 8's read 1 221 
for 1 51 read 1 23 
for 1 9 read 1 24 x 

P. 256. inthe Margin, for Plate XIX. Fro. 3 3: 

read Plate XVI. Fro. RD | 


DirECTIoONs to thi Baik-binder 
| Plate | fronting Page . 
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PART 1. 


0 he Con truction of Tables 0 * nat u- 
T Sines, Tangents and Secants. 


DrrixirToxs. 


N Arch is any Part of the 
| - Periphery of a Circle, as 

f. A Doge is the. 360 Part of 
the Periphery ; hence a $ emicircle 
contains 1809, - and 2 Owadrant 9095... 

Ill. A Minute is the 60" Part of a 
Degree, and a Second the 60" Part of 


* 


a Minute; and ſo e on in Thirds 1 


Fourths,. Gc. 


N. B. Arches are che Meaſure * PALF fo. ABis the 
afure'st_ the Angle at the Center A 0 B. i. e. If ha 

an Arch of 38% AOB is ſaid to = an —_ le of 35*. 

the Sine, Tangent. or Secant of any Arch, may 55 calle 

Sine, Tangent, or Secant of the Angle: whole Meafure 


that $2099 
Os 4 
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a4 4904302 
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Apa, is the 


2 6 Trigonometry. AA 
IV. The Chord or Subtenſe of any 


Arch, is a right Line joyning the Ex- 


tremities of that Arch. 

V. The Complement of ang Arch. is 
ſo much as it wants of 90%ũ. 

VI. The right Sine of any Arch, is 
Half the Chord of Double that Arch. 
So AD A is the right Sine of as. 
Or the right Sine is a Line drawn from 
one Extremity of the Arch, perpendt- 
cular to a Diameter that paſſes through 
the other Extremity of that Arch, ſo 

81 ine of AB. 


N. B. As every Chord A c ſubtends Two Arches a He, 
ABC. the one greater, the other leſs than a Semicircle; ſo 


every Sine AD ſubtends Two Arches, ac H, AB. the one 


greater, the other lefs.than a Quadrant; z and theſe Arches 
A GH), AB, are Complements of each other to a — 


VII. A Verſed Fine is fo much of the 
Diameter as is intercepted between 
the right Sine and the 5 . ſo 


'DB is the verſed Sine of the Arc 


and DH is the verſed Sine of the Arch 
AG H. 


VIII. Thee Co- Fine is the Sine * the 


Complement ; ſo ar is the Co-Sine of 
AB. for it 18 the Sine of! its Comple- . 


ment A G. 


N. B, In the P I 2 
Co- Sine of AB, re vr der de vo =AF the 


Cd 


1 4 The 
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ParT I. Trigonometry; "2 * N 


The Co- Sine of any Arch is ſo much of the Radius as lies 
berwixt the Center and the right Sine of that Arch. 


IX. The hole Sine. or Sine of 905. 
is the Radius of the Circle; ſo o is 
the Sine of the Quadrant 68. 

X. The Tangent is a Line touching 
the Circle. at one Extremity of the 


Arch, and continued till it meet ano- 


ther Line paſſing through the Center 


and other Extremity of that Arch; ſo 


BE is the Tangent of as. 

Xl. The Secant is that right Line 
o E, which limits the Tangent Er. 

XII. Co-Tangent and Co-Secant are 
the Tangent and Secant of the Com- 
plement, as GL, I. 

XIII. Tables of natural Sines, Tan- 
gents and Secants, are numeral Tables 
expreſſing the natural Sines, Tangents 
and Secants of the ſeveral Arches, from 
one Minute to 90. in Parts, of which 
Parts the Radius contains a certain 
Number taken at Pleaſure, ſuppoſe 
Io0000009 ; ſoit the Radius Go be ſup- 


| 280 to be divided into roooco0 equal 


arts, A p the Sine of aB.( =35*®) ſhall 


contain 573 $764 of theſe Parts. 
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4 Trigonometry. PART I. 


Fiores 


Hen DE the Sine of any Arch vc. 
JW ſought ap its Co-Sme. 
In the right angled Triangle DEB; 
n — Eq=BEq=aDq Q; E. F. 
2 or, Hence, 8B Cc—BE=E c="D C. 


| pt 3 PRO p. . 


FI. 2. | | 
(Given the Sine of any Arch, to find 
the Fine of Half or Double that 
_—__ 2h 
1. Given pr pc, ſought pr 
47. e. 1. 0 C. 3 DE, +ECS=Iv DC, =D Of= 
'18 es. Br. Q; 0 hh r 
J 2. Given pr, ſought px. The Tri- 
It il a angles Dec, Be are ſimilar, for Ce c 
* Def. 6. is common, and pEc, BF ce are right; 
4. e.. therefore pc. BFA: : PCC. Dx, that is, 
res. ö 


-hes KD, DC, ſought k M, the Cine 
of their Sum k C. 


Com- 


(een K I, DE the Fines of Tuo Ar- 


ms ww oo of. 


a. pa 


1d 


at 


PART I. Trigonometry. 5 

Complete the Parallelogram v IN 
the Triangles 8D E, BIN, BOM, oIk, 
01P, KIP are all ſimilar; therefore 


3D. DE “:: BI. INSP M. and BD. BE:: 4. e. 6. 
KI. KP. * rr. 2 E. F. 


pros. IV. . 5 


(luer KM, DE 7he Sines of Two Ar- 
ches, ſought K1 the Sine of their 
Difference. 

BE. DE.: BM. OM and OM given, 
ok is known; ſo BD. BE*::OK, KI. 


N. B, The Sines of lefſer Arches are (at leaſt Phyſically ) 
45 their Arches ; 3 for in the Beginning of a 1 e 
Sine and Arch“ being both perpendicular to the Diameter, “ Def. 6, ; 
Gy muſt co- incide, and — cheir Ratio's are 

eq 


Plate I, 
Prop. V. = 


THe Dif ference of the Sines of Two 
Arches equally diſtant from 60? 

is equal to the Sine of the common Drt- 

. 

Make pk, c the Sines of Two 


arches ap, ac. which Two Arches 


are equally diſtant from 60 AB. DB 

Be is the common Diſtance, whoſe 

dine is DI=LC.' Draw c FR, ſo is*31. e. 
DG 


DG=DE—=CF== the Difference of the 
Sines DE, CF. TL 11 that 'D ob 
Draw CM. 

5 .9 . The mth MID, MIC 4 the Li 
> Def. 6. at 1b right, 121 and M I common, 
*4.c.r. therefore IMG IMDB KN. 30), 
hi Therefore c MD GO AM DMC 
5 32. therefore Mp*=D c. But D 6=32MD; 
ae. for in the A* COD, c M the Ce at 

aii right, the C 6D = o and 
26. e. 1. GC is COMMON, therefore p M= 

mne A E. RK. 
Cor. Hence, if the Sines of Arches 
to 60% are known, the reſt to 90 are 
found by Addition only; for "43" Ih 17 


— *60% + I7 * 
. Prop, VI. 

F Two Arches are equally diſtant 

from 30%. the Square of 1% Hint 
of their common Diſtance is. 5 f the 
Square of the Difference of the Sints 
of theſe Tuo Arches. 

Make the Arches N p, Nc equally 
diſtant from N HZO whoſe Sines are 


LD, Pc, then is 6c the Difference of 
the Sines ; 1 tay. DIqq9536 g. Fo! 


ſecing} 


8 A « GC _ — x 


anl 
int 
the 
ues 
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> of 
For 
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Trigonometry. 7 


PART I. 
ſeeing DI=D6, in the right angled 
Triangle cp, Wwe have p14 (2.e.D 


Ga) TSS 4D 1% therefore: 4 e. 1 
e b and p r* 2. E. F. ye 

Cor. Hence, if the Sines to 300 are 
known, the reſt to 60% are EY found, 
for * XV 3x" 755 OI 30. 


3185100 
* * * 1 . b a * 4 
al : 4 1 ” is 
PR o P. V MN. N 


* v „ Quantity a ec / 260 ) 1 
liviled by Two Quantities, a c 
10 and ec=15, the, Diviſors aud 


Quotes ſhall be . | I” 8 


proportional. 

ac. ec: . E eee 

10. 1 6 3 CORR 
Proe. VIII. THR 

Ti: Raibits ir "equa to the Chord 


of 60. + 411 Honk i + 
For * the Radins 5 is the Side of an * 18. e. 4 
Hexagon inſcribed in a Circle, and 


*- 
0 


conſequently it fubtends 5 3 of the Pe- 
iphery or 1185 a pan POR D. 
PROM 


Pro, IX. 

TO confirud? the Tables of Sines. 
Let the Radius be ſuppoſed to 

de divided into any Number of Parts, 


ſuppoſe 10000000 (equal to it is * the 


' Subtenſe of 60) the _ of that 


Subtenſe is ** ine of 30% A 
5000000. A- 

gain, * that d mT ww aw my. 
Arch of 305 rr 
is 1B, Gon, : 30 
whoſe Sine B. 12. 4. 

is found by |F= 4 15 
nr ee: 
K Si. 

ſecting the (LE. 7. 1. z 30 
. \- IS. . 
tinually, and [P= 4. 3.4. 
finding their 


Sines (by 24) we ſhall at the Twelfth] 


Diviſion find that the Sines are as theit 
Arches, z. e. the laſt Sine is juſt; the 
preceeding Sine, as the laſt Arch i is 


z the preceeding Arch. 


Now dividing the Arch of 305% o into 


Trigonometry, PARK TI. 


a 
$ 


Parts, © whereof the Arch P is one, 


the 


1 719 * of rn . * EY A 12 8 7 K 
, „„ ˙ . £1 ds . 
* * N Wes bo 2 
7 © . 
- = 
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J PART 1 igonomerr Y. 
the Quote or Number of ſuch Parts 
contained in 30? is 2048. 
But the ſame Arch of zoe divided. 
IJ into Minutes gives. 1800, wherefore 
1 1900. 2048“ : Pir“e:: Sine P. Sine 1 
he The Sine of one Minute being gi- 
dat ven, that of 2 is known by 20. that of 
' by 34“; as alſo that of 4, 5, 6, Se. 
to 30 thence to 60 by 6˙¹, and thence 
to 90⁰ by 8 n= | 


The Table of 92xes being made, 
the Tables of Tangent and Secants 
are eaſily conſtructed by the TWO 
following Propoſitions. | 


„ PRO. X. „„ Fla. 4 
tu THe Co-Sine of any Arch as is to 
** its Sine as the Radius to the Tau- 
ney rent of that Arch. 


8 "Tis. plain, Dc. c': : DPA. AF. 4. e. 6, 
nto 8 
ne. 3 | 

B PROP. 


the 


} 


10 Trigonomeiry. PART I. 


Plate 1. PRO. AL; 
FIG. 4. 3 | | | 
He Radius is a Mean proportional 
# betwixt the Co-Jimme and Secant 
of any Arch, | : 
For pc.Da::DB.DF. O. E. D. 


92 57 7 75 
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PART 


Of the Conſtruction of Tables of Lo- 


garithms. 


in Arithmetical Proportion, 

when the Difference of the 

Firſt and Second is equal to that of the 
Third and Fourth. 

80 3.5327 16.35; and 7.455216. 

II. Three Numbers are in continu- 

ed Arithmetical Proportion, when the 

Difference of the Firſt and Second 

is equal to that of the Second and 


i F O ux Numbers are ſaid to be 


EE 55 


80 3. 5. 72, and 8. 5. 22, and o. 
1. =, 


B 2 III. Loga- 


* " ad as... ca. n 9 28 s 9 0 ? 2 F . * 1 8 
: So ERIN. ont bs Ky 1 e 
„„ Ob Os OI, "208 : RY ; 'Y- "IF 
4 * 8 LR : e £ : 5 ' 
wy L os. 'X « 
: 
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Ea Trigonometry. PAR II. II 
III. Logarithms are Numbers in A- 


rithmetical Proportion, 


anſwering to other 'eroper.ce.|| ann. 
Numbers Geometrically * & 196 
proportional: So o, 1, 2, | 10 1 
100 - 
3, 4, Sc. are the Loga- | wo|| 3 
rithms of the Geometri- n 7 
cal Proportionals, 1, 10, | 1999900 || 6 


100, 1000, IOOOO, Far. 
PRO P. I. . 


7 F Four Numbers be in Arithmoeti. 
cal Proportion, the Sum of the Ex- 
tremes is equal to that of the middle 
Terms. 
If 9. 11: :: 12. 14, then is 9 + 14 
II + IZ 23. 


PRO. II. 


7 F Three Numbers are in Arithmoti. 
cal Proportion, the Sum of the Ex- u 
Fremes is double the middle Term. m 
If 8. 13. 18 4, then is 8 + 18 2&1 
==26, - 5 I 


PRO P. tr 
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Prop, III. = 
He Sum of the Logarithms of Two 
entire Numbers is equal to the Lo- 
garithm of their Product, when the 
Logarithm of *Omity is o. 
ake the Numbers 100 and rooo, 
whoſe Logarithms are 2 and 3, let the 
Logarithm of their Product ( 100000) 
be x. then 1. 100*:: 1000. L00000 . . pef Malt. 
and O. 2* ::: 3, x. Therefore, o pe. z. 
=2 + 3=5=x. O. E. OD. * 
Cor. Hence, Addition of Loga- 
rithms is the ſame as Multiplication of 
their correſpondent Numbers. 


4 Proe. IV. | 
He Difference of the Logarithms of 

Two entire Numbers 1s equal to 
the Logarithm of their Quote, when 
the Logarithm of Unity is 0. _ 

Make the Numbers 100 and 100000, 
whoſe Logarithms are 2 and 5, and 
make the Logarithm of their Quote 
(1000) =», Then 1. 1c00*:: IC0. * D Div. 
00000, and o. ::: 2. 5. b Def, 1. 
Therefore o+ 5<= x +2=5, and < 15. 
tranſpoſing 2, x=5—2=3. O: E. D. 

Hence, 


4 2 h. 


f 14 Trigonomeiry. | Pa RT II. 


Hence, Subtraction of Logarithms 


is the ſame as Diviſion of their corre- 


ſpondent Numbers. 
Prop. V. 


He Logarithm of any Number is 
: the . of its Square, and 


z the Logarithm of its Cube, when the 


Logarithm of Unity ts 0. 


Make the Number 100, whoſe Lo- 


garithm is 2, and make the Logarithm 
of its Square x, and of its Cube =. 
It is plain 1. 100. 1000 f, therefore 


0.2.x=, conſequently o+ x*— 2x 


. 

Likewiſe 1. 100 :: 10000. I000000, 
therefore o. 2::: 4. S. and o+2*? = 
2＋4 = 2K 3 Z. . 


School. After the fame Manner we 


may demonſtrate, that the Logarithm 


of the biquadrate Root 1s x the Loga- 


rithm of the Biquadrate, and univer- 


ſally the Logarithm of the Root of any 


Power is equal to the Logarithm of 


that Power divided by its Exponent. 
Cor. The Logarithm of any Power 
is found by multiplying the Logarithm 


N * rr 

> a Mak ws. hoc! 3. Ty ox . EXD oo Spe? bg * 5 ** N 
> . * , 5 > WEE r 3 ** 8 4 Vo. 

5 1 . IT To . & TE 0 

N 9 n r - 
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PART II. Trigonometry. "7 5 


of the Root by the Exponent of the 


Power. 


PRO P. VI. 


O find a Mean Proportional Geo- 


metrical betwixt Two Numbers 
given. 0 e * 
The Square Root of their Product 
is the Mean, by 20 of Euclid's Se- 
venth Book. 3 


Prop, VII. 
T9 find a Mean Proportional Arith- 
 metical betwixt Two Numbers 


given. . 
Half their Sum is the Mean ſought. * * 


N. B. Becauſe there are Eight intermediate Numbers 
betwixt o and 10, and Eighty | 


nine betwixt 10 and 100, &c, | t 
and yet no intermediate Num- — | CREW: _ 
ber betwixt o and 1, or be- I | | | 0.0900900 
twixt 1 and 2, therefore we 10 1. o0000 
ſhall joyn Seven Cyphers to 100 2 00000 
the Logarithas firſt propoſed, I000 | 3 0000000 
fo the Logarithm of 1 will be | 10000 | 4.0000000 | 
a0000000, the Logarithm of 100000 5. OOOOOOO 
10 will be 1. 000000, that of | 1090000 | | 6.0000000 
100 will be 2 0000900, Sc. and —— 


then the Logarithms firſt pla- > 3 
ced will be the Characteriſticks of the ſeveral Logarithms, 


i, e. the Marks by which we may know what Claſs of 
Numbers the Logarithm belongs to; ſo o is the Characte - 


ſtick of Units, 1 of Tens, 2 of Hundreds, G. 
| | ROP. 


+ 


; 


Trigonometry. | 
Co Haw VII. 
Prop. Geo. | Logar. PROP. 

. 
F find the 
Al 3. 1622777 LO — 
B | 10.0000000 13 f Aland 
B. 10.0009000. Fe ber 
D| $5:6234132 S 30000 | ber. w_ 
C 31622777 — Make wh 
B A 0750500 5 Num it 18 be- 
FP cauſe it 
555.6234132 3 veen 1 ( a) 

2090999 | WE find 
| B | 15.0999900 — | and 10 0 
F 8.66432 0.890003 co a Mean pro- 
E 7.498941 oe —  C | Ge- 
OE Sees — rtiona 
5 L OO PO | - be- 
ILB 100000000. | |. 9687500, | ometrical 
'G | 93257204 0537500 1 and 3 
F | 8,6596432 ||| © — 4 
__ 0. 9687500 au menting 
G 9 3957204 Ho. 4 — ( 8 Ma- 
In 8:9768713 Toe $009 each Y.A 
F | 86596432 || 0.93759 ny Cyphers as 
3 1 
S 93557204 8 3687609. their Logar- 
9 _ 9.1398170 | „ | hms contain) 
1 3 becauſe c 
1 509378 | and, be 
nr || coco is leſs, fa 
K — 2 | ©0.9531250 * 2900009, fin 
K 9.9579777 | 8 D 4 I. 
L | 9.0173333 ade | portion 
. $9767.13. eee twixt 8 ue a 
whe ; 173333 9 — and betwixt 
1 $ 9972796 pas — and 
11 8.976871 3 n | 
i 


and p, another 


Mean E; and 


ſo on, till you 
come 
which is grea- 
ter than 9. 


0000000. Then 


betwixt q and F 
(whichFisnext 
to 9g.o000000, 


of all te that 
are leſs than 
it) find another 
Mean z, and 


another 1 be- 
twixt & and H; 
betwixt which 
( becauſe it 
is greater than 
9.0000000)-and 
x find a Mean 
x, and ſo on 
till at the 26" 
Time you find 


9.0000000 (1. 


e. 9) whole 
Logarithm is 


ealily found. 
C For 


0 


It 


D 


rop. Geo. 


N 
M 


N 


en | AD O 00 =O O 


| bee ENA 


Tum — 


— — 


9173333 
9.007208 


8.997096 


— — 


9.097 2008 
9.002 1388 
8.997079 


— — 


9.0021388 


8.999088 
8.997079 


9.002 1388 
9.0008737 
8.999088 


90008737 
9.00024 12 
8.999608 


— — 


89999250 
8.9996088 


—— 


9.000242 
9.000083 
8.99992 50 


9.000083 
9.090004 1 
8.9999250 


9.000004 1 
8.99996 50 
8.9999 250 
9.000004 l 
8 9999845 


Logar. 
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9.000 2412 


5.98 
0.9545398 
0.954101 


0.9545898 
0.9543457 
0.941015 


o. 9542235 
0. 9541015 


— — 


0.954347 
0.984284 
0. 9542236 


— ——— 


0. 9842845 


100.9542541 


0. 9542236 
0.954254T 
0.942388 
0. 9842236 


. 


| 0.954254r 
| 0.9542455 


0.9542383 


—— — 


0. 9642466 


09 542388 


— — 


O0. 9542427 
o. 9542428 
0. 9542188 


— — 


O. 542427 
9.942421 
0 9542428 


8.99996 50 | 


0.9543457 | 


0.942427 


3 — 


n 


r CIP 8 5 7 a 
— — — K a. ESTES » » 


1 


15 


Prop. Geo. Logar. 
3 9.0001 | 09542427 | 
Z \ 8 9999943 | , 0.9542422 
* 3.55596 | 0.954241 
V | 9,059000qI 0.9542427 | 
& | 8.9999992 0.9542424 | 
L | 8.9999943_ | AVIS 
V | 9.0099041 | 09542427 
A | 9.0000016 | o 9542425 
& | 8.9999992 | | 0.9542424 
A | 9 00209716 0. 9842425 
B | 9.0000004 0.9542425 
& | 8.9999992 0.9542424 
B | 90500024 0. 9542425 
C | 8.9999998 | | 0.9542425 
& | 8.9999992 | | 0.9542424 
B | 9.0999094 0.954242 
D | 9y.0000000 | O. 9442426 
C | 8.9999998 | | 9542425. 


| 


and 9, betwixt 10 an 


c a Geometrick 
Mean betwixt a 
and B, ſo an Art- 
thmetick Mean 
betwixt their 
Logarithms will 
be the Loga- 
rithm of c, and 
ſo at laſt the 
Logarithm of 
9.0000000 will 
be found to be 
0.95 42425. 

In the ſame 
Manner are 
found the Loga- 
rithms of Num- 
bers betwixt 1 


d 100, Sc. But 


the Logarithms of compound Num- 


bers are more eaſil 


I 


y found by Addi- 
tion, by PR o p. III. if Is. 


Prop. IX. 


O jind the Logarithm F an entire 
Number that is greater than 10000. 


Make 


4, MY 
. "IS 
x "ul - 
* 
* 


Trigmometry. PART II. Iy 


For as we found 
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Make the Number 3567894, cut off 


from the right Hand ſo many Figures, 


as what remains on the left may be 
found in the Tables, as here 894 

To the Logarithm of 3567 _ that 
of 1000, ſo you have 6.552303 for the 
Logaruhm of 3567000, which being 
yet leſs than the Logarithm of 3567894, 
find 122 the Difference betwixt the 


Logarithm of 3568 and that of 3567; 


then ſay, If 1000 give 122, what will 


894 give? The Anſwer, 109 added 


to the Logarithm of 3567000 gives 
6.552412, for the Logarithm' of 


3567894. 

* Logar. 
3567 3.552303 
1000 3.00000 
356700 6.551303 
2 "== 
3567894 6.552412 
3568 3.552425 
3567 3.552303 


[20 ; Trigonometry, PART II. 
1000: 122:: 894 122 
:- RSA | 
1788 
1788 is 
894 1000) 109068 (109. 


Cor. Hence may be conſtructed the 


Tables of Logarithmick or Artificial 


Sines, and by it the Tables of artifi- 


_ cial Tangents and Secants. 


From what has been already ſaid | 


the T'wo following Problems are 
ealily underſtood. 
Pen 1, 


O find the Logarit hm of any Num- 


Ber. 


1. Find the Number in the Column 


under V. and, in the immediately 
next Column oppoſite to the Number, 
you have the Logarithm, _ 

2. If the Number extends to Thou- 


| fands, and your Tables have o, 1, 2, 
3, Sc. over Head, find the firſt Three 


Figures in the Left-hand Column, op- 
5 poſite 
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oſite to it, and directly below the 
Fourth Figure (i. e. the Units of your 
Number ) you have its Logarithm. 

3. If your Number is compounded 
of an Integer and a decimal Fraction, 
find its Logarithm as if it was Integers, 
but allow 1t the Characteriſtick of the 
ae 8 

4. If the Logarithm of a decimal 
Fraction is demanded, find its Loga- 
rithm as if it was Integers, and place 
it negative with a Characteriſtick, as 


many Units below 10, as the firſt ſig- 
nificant Figure of your Decimal has 
Places from Unity. Thus the Loga- 
rithm of 8 | 


7964 = 3.90I1313 

796.4= 2.90II313 

79.64 — 1.90I1313 

7.964 — 0. 9011313 | 

7964 = —9.9011313, Or 9.90I1313 
07964 = —86.90113I13, Or 8.9011313 
07904 = —7.9011313 

150+ Ge. 


PRO B. 


4 Trigonometry. PART II. 


Pros. II. 


T 2 find the Number an ſivering 40 
any Logarit hm. 

In Tables that have o, 1, 2, 3, Sc. 
over Top, ſeek the Logarithm, or 
that next leſs than it, in the Tables, 
omitting the Index; the Number in 
the Left-hand Column, with the Fi- 
gure directly above the Logarithm, is 
the Number ſought, which muſt be 
ordered according to the Index. I hus 
the Number anſwering to 


3.7982362ů = 6284 

2.7962362 = 628.4 
1.7982 362 = 62.84 
0.7962 362 = 6. * 
9. 7982362 6284 

—8.7982362 = 06284 


If the Logarithm is not exactly found 
in the Tables, and Five Places are re- 
quired, find the firſt Four Places as 
before ; with the common Difference 
in the Right-hand Column enter the 


Table of proportional Parts, and a 
bout 
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given, and its next leſs Logarithm in 


543612 — 543571 =41, above which, 


bove the Difference of the Logarithm 


the Tables, you have the Figure in 
the Fifth Place. 1 
Ex. In 2.543612, the Logarithm 
next leſs is 543571, its Number is 3496 ; 
the common Difference is 124, and» 


% 


in the Table of proportional Parts, is 
3, ſo the abſolute Number is 34963, 
and the Index being 2, it is 349.63. 


N. B. To find the Logarithm of a vulgar Fraction, ſub- 
tract the Logarithm of the Denominator from that of the 
Numerator. So the Logarithm of =. 477121 — 0. So 
5.875061 = Logarithm. 75. 


Tri- 


Frigonom 


E 
* 
+ 
= 
= 


PART III. 
Of the Solution of plain Triangles. 


PROP, I. 0:17 ny 
F. any V plain 7 riangle apc, the 
Sides are proportional to the Sines 
of the oppoſite Angles. _ 
23 the A® ABC deſcribe a Cir- . e. 4. 
cle, from the Center p to the ſeveral 
Sides * draw Perpendiculars, which 12. « x. 
ſhall biſect the Sides © at x, 1, H, and z. e. 3 
the Arches 4 at 6, x, F, from the. zu e. e. 3. 
Center to the ſeveral Angles draw 
right Lines na, DR, de.. AKEERIIB 
is the © Sine of: La nG== *F&* amp Df 67 
fo ach. n a0 is the Sine of 20. e. 3. 
65 ADE'=;ADC f'=& apc, And 
| it 


26 ' Trizonometry, PART * 
15. e. 5. it is cnn that AB. Ac: : AB. ae : 
AH Ac. 480 2; I. 


Plate A PR OP, II. 


F 16.8, 9, 10. 


N any right angled Ae AB right 
angled at B, makimg any Side the 
Radius, the ether Two Sides will be 

ij _ Tangents aud Secants. 

- Make cs the Radius, then is as 
* Def 10. the * Tangent, and ac the , Secant 
pf the Angle c 

2. If an be the Radius, then is n 
the * Tangent, and ac the Secant of 

the Angle A. 
3. If C be the Radius, then is as 
« D-7. 6. the © right Sine, and cs the © Co-Sine 
*X.B.3. of the Angle c, conſequently cp © 1s 
the rignt Sine of the Angle a. 


—_— Prop. III. 
FIG. I. | 

1 N any Triangle ac, as the Sum of 

the Sides is to the Difference of 

the Sides, ſ is the Tangent of, the 

Sum of the oppoſite Angles to the Tan- 

gent of : their Difference, BBA. 


CB—BA!T;5XFACB:TLAFACB. 


Pro- 


— 


x 
S. 
<< SS — — 
. * 


„% „„ „„4„öyö.j ETY, 


n - — * " * * 8 * n ' * 2 nnn * 
R 328 N K „„ * 4+. a 3 7 < s tia 
N n e 33 jp . % , * 
* 5 ON 2 * nee * * * . A v mY LG 32 08 Ia . 5 
R N Won 5 * Sig 7 x F 2 4 
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- Produce as ton, making u BC] 
cut off B81 AB, fo is Au the Sum, 
and 14 the Difference of the Sides. 

Joyn cn, draw BEI OH, that BE 12. e. . 
ſhall biſect ® c n, and © the Angle C31, *Gr.z. e.z, 
ſo is EICH: the Sum of 2 8 
the Angles a +a cs, draw © BD and r. e. 1. 
10 each Ac, then is pBH f = a the fas. e. 1. 
greater Angle, and og Ac the 
leſſer Angle: Take Hr cd, joyn BF: 
in the A cBD, HBF; CB == B H, *Conftre#. 

oo == x, and the 4 BCD'=BHE; bs, e. I. 
therefore HBF = C BDF HAC by conſe- 4. e. 1. 
quently DBF = DBH—HBFf OA 
acs the Differenze of the Angles : 
And, becauſe B Di RF, BE biſects 
ys, and the Angle p; therefore 
* ' the Difference of the 
Angles -i. 
Hecauſe 16? oB Ac, and aps = 
BI; therefore oh = D = f, and, * 2. e. 6. 
taking away FG, which is common, 
pr—'GH, and confequently 36H = ' 4s. 3 
zDF ADE. 
On , as a Center with the Radius 
BE, deſcribe a Circle, then is x c the 
Tangent of the . Gn = 3 MU ape; 
Sum, and ED = the n "IAA of the 
D C DBE 


3.46 


R. . 


Plate II. 


FIG. 12. 


. W»* Od A 9 W 
: L > n een; 5 * . 4 = 47 7 þ 
: OY þ 3 jd 
. . + * 1 * * 
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Lie BBE; the Difference of the An- 


oles. And HA. HI“: : HC. HG: : HC 


cer. . D. 


Prop. IV. 


7 F from o, the Vertex of any Tri- 


angle ADE, a Line ps be drawn 


perpendicular to ax the Baſe ; 1 ſay, 


the Baſe ax, is to the Sum of the Sides 
appr, as the Difference of the 


Sides AD—DE ro the Difference of 


the Segments of the Baſe a n BE. 
Upon Þ, as a Center with the Ra- 


dius ps the leſſer Side, deſcribe a Cir- 
cle cutting the Baſe ax at 1, and the 


Side AD at p, produce AD till it meet 


the Periphery at c. 


Becauſe oM DE Dr, and B10 
BE, tis plain ac ſhall be the Sum 
of the Sides, ae their Difference, and 
AI the Difference of the Segments of 


z. the Baſe. But AEX AI ACX AP, 


enn APL.AL 


FC. 13,1, In the following Proportions for the 


15. 


Solution of plain Triangles; for right 


angled Triangles take the Triangle 


ABC), 
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aB c, Whole right Angle is z, and for 
oblique angled Triangles, take the 
Two Triangles DEF, 1 k, and let 
1GK be divided into Two right an- 
gled "Triangles by the Perpendicular 


IL. | ; 


Solution of right angled Triangles. 


Sandi; "| | e.. Proportions, | | 


= 1 


— 


a 1 I. AC. AB ACB [AC. R:: AB. C 
2 2. Le A. lle C. AB3[BC R. ABO: A. BG 
c 33. BA. 30 ale A BA. Rb:: BC. A 

444 *. lle A. Cle C. AC CB R.AC2::5A.BC | 


Solution of oblique angled Triangles. 


Given. Sought, | | Proportions. 


Lep.,!*E.DF DE E. D Fa: :5F.DE 

DE. EF. L!'*F le Dp [DE. F:: EF. D 1 
7 DE. E F. CE E ales D,F DE TEE. DE- E FC:: TIME 
1 THT, 

GI. IK. GK | jleGjx | GK.IKÞIG1::1K—1IG 
18. R:: GL. GIL, &c. 


K 


ö 


— 


N. B. 1. From all the Angles given e the Ratio's of the 1 h. 
Sides may be found, but not the Sides themſelves. 

2. In Cate Sixth it muſt be known it the Angle fought D 
be greater or leſs than a right Angle, for every Sine has t N B. 6. 
two Angles (the one greater the other leſs than a Quadrant ) 
and only one Angle being given, that ſought may be either 
greater or leſs han a right Angle, and yet have the ſame 


Sine. | 
| | 3. One 


* © 
R * f 2 * "To ; 8 1 - y n 6 N 1 0 : x " 
4 4 3 RRR rd 1 3 g _ * 1 4 i 4 * Lan . * bots a ak} 5 n 75 4 * EE AY A . 
* . n | . 2 * 3 ; 4 4 LL , x SY l PS. ö ; r OS Ie > 
K. SY. 5 9 3 Tf 2 6 e e t - 4 6 RR 0 8 > 4 wy” 2 I 28 We IT RF * * P 22 3 r 8 8 e . LY, q : 
4 ** 1 9 N ag n 5 1 . nnn N * S IWATA E "Ws 4 | 1. r e Nd 28 r 
8 enn ata nn PPP P ² ˙ v ² ö! —˙eů̈r IE nr a S —_— 


* 
EIS 2402 ewes — ay — =_ 
——ä— — — — 


— 


1 EE” 2 


* 
; o 
2 
' | 
£ en * Py [ 
AE . 
* * k 
Mile as 1 1 0 
r 
1 *. 4 3 n 
e 
*% r BL + 


2424444 ——— 


— 
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; — 5 A* 2 * 47 * — IL. F 
: FF 2. Fr ALT 2 we 5 7 
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- 1 4 
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3. One Angle given, the Sum of the other Two is its 
Complement to 18. | 


4. 5 the Sum Ta the Difference of any Two Quantities 
is — greater and 5 the Sum — 3 the Difference of any 
Two Quantities is == lefler. | 

Make à the greater, 6 the leſſer 
Quantity. 
: Sum =34+3b. 


— 


Sum 214716. 


Subr. 3 if. — f 


Sum +: Diff. 4 the greater. 
Sum — Diff. H = the leſſer. 


2 5 g e g l d 8 0e 88 


> ip iy ib tt te ole he err 


ee eee 


Trigonometry. 


PAR 1 


1 the $ pation of ſdherique Tring. 


DexvixITIONS. 


Globe or Sphere is a ſolid 
Body, conceived to be ge- 


A 
N nerated by the Rotation of 


a Semicircle at B about its Diameter 
TY 

II. The Center of the Sphere i is the 
ame with that of the generating Se- 
micircle p. 

Cor. Hence, all the right Lines 
drawn from the Center to the Surface 
of the Sphere are equal, as DESDC 


n 
| III. The 
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III. The Axis of the Sphere i is the 


Diameter of the generating Semi 


circle AB. 
IV. The Poles of the Sphere are the 
Extremities of its Axis a, B.- © 


al— react. 1 auth. a 


” 


Plate X. * LIMNMA I. | f 
FIG. I. 
F Tws Triangles ABC, DEF, right 
angled at ñ; and x, have Two Hide. 
Ac, AB in one, equal to Two Side 4 
DF, DE in the * er, the remammg ˖ 
Sides B c, Er Hal. be _ N 
Dp. DE, * E 70 therefvre BC=EF. © 
ZE. D. 
Plate x. LEeMMa Il. 
FIG, 2. 


7 Fa Sphere is cut by any Plan, ti 
Sefton is a Circle. 
x. Let the Plan EK Q paſs throug te 
the Center c, all the Lines drawi 
« Gr.Def.2, from o to the Periphery are equal 
Ergo, &C. 

21. If the Plan rom does not pal 
through c, draw op perpendicular 0 
the Plan F O , ſo CDF, CDO, CD) 

are 


FA 
ay, 
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nc are © right Angles cr, co, cM © are, De. 
ll equal, therefore DF Do = DN; 


therefore f oM is a Circle, whoſe 
he Center is v. Q; E. D. 3 
Cor. x. Hence the Diameter of a 


Circle paſling through the Center of 


the Sphere, is equal to the Diameter 
of the generating Circle, and is it ſelf 
a Diameter of the Sphere. ec 
2. The Diameter of a Circle, that 
does not paſs through the Center of 
the Sphere, is the Chord of an Arch 
of the generating Circle, or of a Cir- 
ele equal to it; and therefore 
3. Circles, whoſe Plans paſs through 
the Center of the Sphere, are the 
greateſt of all Circles on the Surface 
of the Sphere, and are therefore cal- 
led Great Circles, and all other Cir- 
Icles are called Leſſer Circle. 


ter of the Sphere for their common 
Center, therefore they biſect the 
Sphere, and are all equal amongſt 
themſelves. 1 : 
F. A right Line drawn from the 


pa 
0 
\ 


ary. 


« | 1 


Center of the Sphere, perpendicular 


— 


Lew. 1. | 4 | 


4. All great Circles have the Cen- 
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to the Plan of a leſſer ale, paſſes 
through its Center. 

V. The Axis of a Circle is a right 
Line drawn through its Center, per. 
pendicular to its Plan, and limited 
75 the Surface of the Sphere on both 
Sides. 

VI. The Poles of a Circle are the 
Extremities of its Axis. 

Cor. Hence, every leſſer Circle has 
the ſame Poles and Axis with its pa- 
rallel great one. 

VII. A ſpherique Triangle is contai- 
ned under the Arches of 1 great 
Circles, as A Ec. 

VIII. A ſpherique Angle! is the Incli- 
nation of the Peripheries of T'wo great 
Circles, and is the ſame with the In- 
clination of the Plans of theſe Circles, 
as Ce EAC A EDS. 


Pla te II. | p R 0 p. I. 


FIG. 16. 
(Rear Circles AE By ACB biſeft each 
other. 


3.e. 11. For their common Section is 2 
cs right Line An paſſing through p the 
Center of both Circles, and conſe- 
quently 


K . . 


2 
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quently 'tis a Diameter to both. 9. 
FD V1.0. 


3 5 TEENS Plate II. 
PRO P. II. | Fic. 16. 


A Great Circle AFBE 2s * 90? diſtant 
r 

Becauſe Ap pc, and DA p, ac, Def. 2, 
therefore Ae =90®, and conſequently * 
oB os. The fame Way CE, oi. 
are Quadrants. O, E. D. 
Cor. The Diſtance of any leſſer 
Circle from its Poles = 9 its Di- 
{tance from its parallel great Circle. 


Pros. II. 8 228 I. 
7. F a great Circle ECF be deſtribed 
foul the Pole a, the Arch E, H- 
ing betwixt ac and x 1, which Form 
the Angle at a, is the M eaſure of that 
Angle EA. | 
For Ac =at=90?, therefore the uk 
Angle a go*” ADE, where x. B, 36 
fore EH ee tothe Inclination 1. 6. e. 
of the Two Plans a cp, AEDT = Ve A h.. x. 


EAC. 8 . 


E 2 | PRO PY. 


TT A... 


- = 
4 . . 
1 4 9 „ 
N _ 
” , 4A . 
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=_ Trigonometry. PARTIV. 


Plate II. e 
re. IL Prop. IV. 


Great Circle Ac cutting another 
ABF, wakes the Angles deinceps 
equal. 
'; b, For EAc, AF! = to the Arches 
1 EC, CF*= to a Semicircle or 180? 
NB. 3. <= to Two right Angles. | 


P. I. 


Plate II. Pros. V. 
FIC. 16. 
1 Angles at the Vertex E A c, FAL, 


are equal. 
707 For FAC EAC = EC EDC = 
„1 „IDL =LF*=FAL. Q, E. D. 


© 15,6. 10, 
ProP. VI. 


AS; EAC, EBC, at 4 Semicircle's 

iſtance, are equal. 
„„ For z pc the Inclination of 
„% the Two Plans*, is the Meaſure of 
- Noth Angles. 


Pro P, 


ä Pant W. Triganamenry. Þ 
Prop. VII. 


74 9 Triangles, having 0 one ab 
and the Sides forming that Angle 
equal, are 2 W. 2 equal. 


Py AS PRO. VIII. 


1 o Triangles, having one Fide * 
the 2 Angles equal, are e- 


very FEY equal. 
PROP. IX. 


EY lateral Trian les are likewiſe 
equtangular. 
Prop. X. 


7 Sofſceles Triangles hams the An gles | 
of | * both above * below the Baſe, 
of equal. 


PR r. 
P, 75 the Angles at the Baſe i are - equal, 
iu Triangle is an Tſoſceles. _ 


Plate II. 


: FIG. 16. 


Plate II. 
Fl6, 16. 


38 Trignomeiry. PART V. 
In this and the Four preceeding, 


the Demonſtration is the ſame as . 
in plain Triangles. 


PROP, XII. 
AD Tuo Sides of a Triangle ta. 


ken together are greater than the 

Third. , 
For as in a plain Surface,. a right 

Line is the neareſt Diſtance betwixt ÞÞ- 
Two Points, ſo in a ſpherique Sur- 


- = 


face, the Arch of a great 1 de. 
a 4 Pack = t 


A, S v1 of a Triangle A EC is /eſs 
than a Semicircle. 

Produce AE, AC till 3 meet at 
B, then are AEB, Ac Semicircles, 
and 'tis plain AER CAE, and A c C 


Ac; alſo Kor C Pc. S A D. E 

57 

p RO P. XIV. 8 85 4 

0 8 

LI the Sides of 6 a Triangle are 155 7 
than 4 e 

E 


For 


0 
18 


PART IV. Niet 39 


For EC DEB +BCO, therefore AE* 12d, 
+ac+zCDArBACE „ Gr nb 30 


a Circle. M £4 © 
7 — Plate IT. 


NM any Triangle AB o, the greater 

Side ſubtenas the Ow Angle 
AE C. 

Becauſe AEC. SEA make AE d- mp. 
EA c, then is Ed ad and AC=®rn 4. 
Ad + de = td + do? CEC. O. 12 h. 
3. 

Schol. "The Graverls 1s demonſtra- 
ted as in 19. e. 


Ie „ 
PRO pP. XVI. | | rie 16. : 


I any 7. riangle AEC, if the Sum of 
the Sides AE TEC be C, or 
than a Semicircle, the internal Angle 
EAC, at the Baſe ac, will be ©, = 
r I than the external and 2 poſs te 
Angle x c B, and therefore the Sum of 
the Angles a+acr C, = or A than 
Two Rights. 

If Ms. <'L C, Sor 2 AEB, then is. 


E C, Sor ER, and EAC =a) Ces b. 
| 5 or 


Plate II. 
F16. 16. 


245. 


22 b. 


40 Trigonometry. PART IV. 


of great Circles be deſtribed forming 


are the Complements of the Angles of 


Complement rn, i. e. Z* B to 180), 


—  — — 8 


Sora cs and conſequently a+ 


ACE C, or 2 ECB + ACE, Which 


are © equal to Two Rights. 
Proe, XVII. 


Fe the ſpherique —_ ABC, if 


from à, B and c, as Poles, Arches 


4 Triangle ver, I ſay, © 
1. The Sides of that Triangle DEx 


the Trian gle ABC 709 emicircles. 


2. The Angles of the Triangle xx 
are the Complements of the Jide of 


the Triangle apc to Semicircles. 


Upon 4, 8, c, as Poles, deſcribe the 
great Circles F1EL, TED, VF SD, then 
IS AE =90® * =BE, therefore E. 1s 
the Pole of AB; alfo Bp* 9 
CD, therefore Þ * is the Pole of Bc. 
Again, AF = 9 = cx, therefore x 


is the Pole of ac. 


1. FG 9 = E Ly then FE b — 
6 L<= Complement 10, i. e. A to 


180. 


1E 900 = p, then PE TN = 


FY 
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v = Do, then pF V= 


Complement os, z. e. *L* c to 1809. 


2. Lle El —IR—=AI+BR —AB= 
Two Quadrants — as. 

2 b = ON =BN + CO—BC= 
Two Quadrants —BC. & 

Le PHSG GA TCS — Ac 
Two Gear 9. E. D. 


Prop. XVIII. 


Quian * Trian gles are like Wi fo 
x uilateral. 
For their Complements * are equi- * 17h, 
lateral, and therefore * equiangular, 5+. 
wherefore the T 9 2. 5 chemſelves 


are e 2 


| Prop. XIX. > KS 


He Three Angles of any " ſpherique 
Triangle are © than Two anda 


than Six Rights. | 4 


For 6 Rights —A—B—C ür. * 17 b. 
+reEe TDE DAR; and tranſpg- ** 
1 have 6 R 


4R FATE C, and taking 4 & from 


5 both 


Plate II. 
FI. 16. 


y. 
D 6... 
618. e. 11. 


42 15 Tr igonomerry. PART IV. 


both Sides, we have 2 RA ANT 
＋ Cc 2. 21 


go, &c. 


The Second Part is plain; for the 
external and internal Angles together 
are equal to Six right Angles. Er- 


F 


| Prop. XX. 215 


A Circle xREL paſſing through 1, c. 
the Poles of another great Circle 
AFBE makes with it right Angles. 
For it paſſes through © Lc, which 
is * right to the Plan 4 BE, therefore 
FCEL © 1s perpendicular to that Plan. 
. D 15 AA, 
Cor. 1. A great Circle paſling 
through the Poles of a leſſer Circle 
is perpendicular to that leſſer Circle, 
for it paſſes through its Axis which 
is perpendicular to its Plan. 
2. A great Circle paſling through 
the Poles of a leſſer Circle biſects that 
letfer Circle, as paſſing through its 
Axis, and conſequently through its 
Center. 55 


PRO P. 


8 202 


IRA RE) Nr, vr, . Arc Bly 


4.4 
eee 

4 
£ 7 
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* 


Prop. XXI. Ry 
F a great Circle FCEL be right to 
another ABE, it ſhall paſ* through 

J.. TT So 
| Becauſe its Plan paſſes * through v, pe, 

and is right to the Plan AF BE; CD,» ay. 

which is right to the ſame Plan, will « pe. 


be * in its Plan. Ergo, &c. 44 6 1. 
PRO P. XXII. 1 


FI. 18. 


JE to a great Circle Ar BE, from 4 
Point R, which is not its Pole, 
there be drawn Arches of great Circles 


which paſſes through c the Pole of 
ABE, 2s the greateſt; its Complement 
to a Semicircle RB is the leaſt; and 
any Arch RT, which is nearer to RA, 
zs greater than that R V which is far- 
ther removed from it, and the Arches 
Hall make obtuſe Anoles towards RA. 

B RCA LArBg Draw RS IL to the. 20 5 
Plan A B, that R se ſhall fall upon A Be 38. e. 11. 
the common Section and common x 5. 
Diameter of the Circles acB, AFB, 

5 © % _” w_ 


44 Pyigonometry. PART IV. 
joyn the Right Lines RA, RB, RT, 
RV, and ST, SV. 3 

FE In the A!“ RSA, RST, RSV, RSB, 

. : right angled at o RL RSA 

5e. 3. SA CRS +8 14% 7. e. R Tg there- 

28. e. 3. fore RA CRT, and the Arch RatC 
RT; the fame Way RT RST s Tat 
RSS vg . e. KVA CRS 4＋ s Ba 
i. e. RB4. go, GC. 

2. Becauſe e is the Pole of the 

10h great Circle ABE, therefore c 1A 
ſhall be a right Angle, and conſe- 
quently RT a ſhall be obtuſe. Q E. D. 


N. B. Two Arches or Angles are of the ſame Affection, 


when they are at once C or 1 than 90˙. 
2 PRO P. XXIII. 


1 any ſpherique Triangle right 
- angled at a, the Sides containing 
the right Angle, are of the ſame Afﬀe- 
cin with their oppoſite Angles. 
*21&2b, For if ac = oe then o is the Pole 
»Þ:o). of the Circle arBx, and rA a right 
Angle = ο =eva. If AR C 90%, 

21 b. then e are KTA, RA obtuſe Angles. 
But if ax 2 90% then are x TA, x vA, 


leſs 


88 un 


253 im 


j 
$ 
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Part IV. Thigonomeny. 4 
leſs than C A, vA, i. e. leſs than 
right Angles. | E, E. D. 


PRO P. XXIV. Plate II. 
F the Two Sides or Angles of a right 


L angled Triangle be of the ſame Af- 
fection, the Hvypothenuſe will be leſs 
than 90. 170 

In the Triangle 8 RV, becauſe g R #2. 


File. 18. 


[290% 1. e. BC and BV 9, 3. e. 


zr, then is RV“ ORT, which RF == 

a Quadrant. , 22 4. 
2. Becauſe A K CA c, i. e. go, and 

avCar, i. e. 90%, therefore V2 

RF, 2. e. 90. Q, E. D. 


Prop. XV Foe: 16 


F the Two Sides of a right angled 
Trian 75 be of a different AﬀetF1- 

om, the Hypothenuſe will be greater 

than a Yuadrant. © 
If AR F Ac, i. e. go?, and ATI Ars 

. e. 90°, then is KT. Cre), i. e. 900. 122) 


NE. 5. 


PRO. 


N A «ans Bo ei Deere, „ * _— 
Xo — hy * > _ * I 2 * * * 5 
* ec oF 3 * 5 n * 5 T 5% * > 
* 5 r 2 E e * ** 3 2 

% L * F 1 Is * ING, 4. . 8 * 2 

N * 1 - , , 
4 r 
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Pate II. 
FI. 18. | 


23 b. 


Plate II. 
FI. 19. 


* 23 h. 


fall within the Triangle. 


ferent Affection, the Per endicular 


the Perpendicular, let ax, without the 
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Pro. XXVI. Me 208 


F the Hypothenuſe be Cor I thay 
90, the Sides, and * conſequently 
Pia oppoſite Angles, will according- 
ly be of the ame or different Aﬀe: 


EFLONS. 


It ems from the Two preceed- 
ing Propoſitions. 


Prop. XXVII. 


I any Triangle ABC, if the Angles 
B, c, at the Baſe, be of the 7 
 Aﬀettion, the Perpendicular Ab ſpall 


2. But if the Angles b, c, be of dif- 


ad ſhall fall without the Triangle. 
1. In ax Firſt Caſe, if ap be not 


Ae, be it; then in the right angled 
Ales AE c, AEB, AE is affected as 4 
ACE, and the ſame AE is affected as 
AB E, Wherefore ABE is affected as 


Ac contra Hyp. 


2. In 


* 
/ 


paxT IV. Trigonometry. 47 
2. In the Al abc, if ad be not the 
perpendicular, let ae within the A 
pe it. Then in the right angled Tri- 
angles 4 e b, ae c, ae is affected as 6, 
nd 4 e is affected as Ac E; wherefore 


and ACE are of the fame Affection 
antra Hyp. Q. E. DP). 


PROP. XXVII. Mate TIE 
IN the Triangles BAC, BHE right 
angled at a and a, and having the 
ame acute Angle k, the Sines of the 
pot henu ſes B E, BC are as the Sines 
F the Perpeudiculars HE, CA. a 
BT is the common Section of the 
Plans of the Circles 30 r, Bar, then 
ER, CP the Sines of BE, BC are paral- D . 
el; EF, cp the Sines of HE, ac be- 4 f. & 28. 
Ing * perpendicular to the Plan BT, . e. 11. 
are likewiſe © parallel, therefore the. 6. e. 11. 
Plans REF, PCD are parallel, and 418. e. 11. 
Pep, and conſequently the Tri- . 16. e. 11. 


b:: EF. Cb. O E. P. 44 


PRO pP. 
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IF. e. II. | | 
*16, e.11-f are ſimilar, and x H. GA? :: HG. Al 
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— N the ſame Triangles, the Sines 0 
the Baſes Bn, Ba are as the Tan 

gente of the Perpendiculars a E, AC. 
HK, AQ the Sines of BH, BA art 


& 28. of H E, Ac being b perpendicular t0 
ge the Plan BRT, are likewiſe parallel 
ri. therefore the Plan KH is [A and 


1 
24e, K G therefore the A'® K HG, qat 


JN the Triangle pac, right angl 
at à, if the Sides BA, BO, ach 
continued, and on the Poles B, © gred 
Circles be deſtribed, as k FG, 14G; iN 

ball be the Meaſure of the Angle | 
and TH the Meaſure of HCI = Ac! 

T he i Angles' at a and x being right, | 
ſhall be the Pole-of B AE; cp the Co 
 plement of ac, and Dr the Complemt! 
of EF, i. e. of the Angle ABC. 


XY FA oi few. tad 


| —_— — 


Th 
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The Angles at r and 1 being right, 


G is the Pole of Bc, ſo FD is the 


Complement of p, therefore Þ 6 = 


EF = L ABC. Alſo c is the Com- 
plement of #1, and of B; c, therefore 
FI=BC. op is the Complement 
of DH, then DH= Ac. "Fis plain too 


that A E is the Complement of as, and 
GH that of Hh 1, or A8. 

Hence follow the Sixteen Caſes of 
right angled ſpherique Triangles. 

In the Table here adjoyned the Firſt 
Column gives the Order of the Caſes, 
the Second has the Data, and the 
Fourth the QuEſta in general Terms, 
the Third and Fifth give the. ſame 


Data and Qua ſita in the Triangle 


Bac, the Sixth has the Proportions 
for the Reſolution of the ſeveral Ca- 
ſes, the Seventh the Affections of the 
Sides and Angles, and the laft the 
Triangles which afford the Demons 
ſration of the Fan * 8. . 


© ns Prop. 


Plate III. 
FIG. 22. 


a 30 b. 
Caſe 6, 
znvert, 


Plate III. 
FI. 22. 


4 30 b. 
Caſe 4, 


4 — 
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PRO P. XXXI. 

TN oblique angled ſpherique Triangles 
BCp, bed, if a Perpendicular o a, 
from the vertical Angle c to the Baſe 
BD or bd, divide the Triangles into 
Two other Triangles BCa, DCA, or 
bca, dca, right angled at A or a, 
the Co-Smmes of the lle at the Baſe 3 
and Db, b and d are as the Hines 
of the vertical de g OA, DCA, bca, 

dc a. "OT FR 
eres wens en:: 


n. E. . 


Prop. XXXII. 


He Co-Sines of the Sides nc, pe, 
1 bc, dc, are as the Co-Sines of the 
Baſes Ba, Da, ba, da. 


For BC. SA:: Ac. R:: p. 
— £. It, 


Prop. 


. 
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PRO P. XXXIII. Plate III. 


FIG. 22. 
He Sines of the Baſes BA, D A, ba, 
da, are reciprocally as the Tan- 
gents of Lies B, p, b, d, at the Baſe 
W 1169058 - 
Becauſe BA. RR:: AC. ig, therefore = 30 B. 


5A X 5 = & R. And becauſes%* f. 


DA. R:: AC. p, therefore DA x *D 
b—"1C x R, therefore DAR W = 4. 1. 
BA x B, and DA. BA:: B. D. O 156. e. 6. 


E. 
Pror. XXIV. Hom 


THe Tangents of the Sides nc, Dc, 


bc, dc, are reciprocally as the Co- 
Sines of the vertical C R CA, DCA, 


bca, dca. 


Becauſe g. AC:: R. CBA, there- . 30 U. 


fore BcxoBÞ Ca? = A x R, and be- „ 


cauſe DC .*ac*::R.@D Ca, therefore 


Dex DCA = *ac xR, therefore 


BCXTBCA="DCXEDCA, and B. . 1 
Db :: C DOA. BCA. Q; E. D. 


8 2 PRO. 


52 Trigonometr . PA RT IV. 
Plate m. PRO P. XXXV. 


F 1Ge 22. 
"He Sines of the Sides Bc, be, * 
de are as thoſe of their oppoſit te 
es D, B. 
TY Becauſe BC.R*:: Ac. B, ther efore 
Caſe % R =RXAC, and becauſe po. 
ene. , therefore Den DR 
e ds, 1. X Ac, therefore ; c x B*="0c XD, 
414. e. 6. and . D:: PC. B. ©, E. D. 


* LEMMA I. 

7 a Cone A BDO be cut through the 

Axis a e, the Section Jhall be a 
Triangle. 

For Bc, the common Section of 

3. e. 11. the ſecant Plan with that of the Baſes, 


is a ag Line, and AB, Ac are right 


n -b by Def. 18. e. 11, 
Fre x Laus II. 


JF & Cone ABDC be cut by a Plan 
gmo parallel to the __ the Se- 
crion is a Circle. 


Make 


al 


P 
b 
tl 
j 


— — — 22 — ,jT 60 0 


9 
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common Sections of any other Tri- 


Make AB c the Triangle through 
the Axis; go, the common Section 
of its Plan with the ſecant Plan, is 4 e.s. ' 
parallel to B c, as are alſo m u, ef the 


angle aFe, with the Baſe and ſecant 
Plan. So Be. gu :: Ae. An: : ec. uo, 
but Be ='ec, therefore gab = ; 14. e. 5. 
the ſame Way Be. ga: Ae. An:: 
fe. nn, but 3e e, therefore gu 
mn = u. Ergo, &c. Y. E. D. 

Def. A ſcalenous Cone is ſaid to be 


cut by a Plan in a ſubcontrary Poſiti- 


on to the Baſe, when the Plan of the 
Triangle through the Axis, being 
perpendicular both to the Plan of the 
Baſe and ſecant Plan, the common 
Section of the Triangle and ſecant 
Plan, cuts off a Triangle equiangular 


Ito that through the Axis, but ſo as. 
[the equal Angles ly at oppoſite Sides 
of the Axis. \ or” 


LEMMA III. Plate X. 
| EO | FIG. 4. 
I a ſtalenous Cone a B DO be cut by a 
Plan k ms, in a ſubcontrary Poſiti- 
on to the Baſe, the Section is a Circle. 
Draw 


b 19. e. 11. 


4 29, e. I. 
M 15 E. I. 


— — — 
nn FLIES 12 7 - " - YL 
: 
_— . % 
p þ : 


we ä 
oy 


r 
— — 2 — 2 5 
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54 Trigonometry. Pak T NV. 
Draw the Plan gm0o|| BD, it is a. 
Circle, and m the common Section 
of the Plans x ns, gmo? is perpendi- 
cular to go and xs, therefore g #2 x #0 
mung: But in the Triangles gn 
sub, the Angle gx n*=acB*=8S0m, 
and gx SN, therefore the Tri- 
angles gu x, $90 are ſimilar, there. 
fore gu. uE Su. u, and aK SA 
= gu X10 —_— therefore K ns. 


is d Circle. 8 E. - 54 


N. B. If the Eye is ſituated any where above the Plan of 
a Circle, Rays from the Eye, to every Point in the Peri. 
phery ot the Circle, form a Cone whoſe Baſe is the Circle, 
its Vertex the Eye, and its Axis a Line joyning the Eye and 
Center of the Circle. Tt 1 

2. If the Axis of the Cone is perpendicular to the Plan 
0 its Baſe, it is a right Cone, otherwiſe a ſcalenous 
one. 


LEMMA IV. 

JE a Sphere touch a Plan ag at « 
Point p, and the perpendicular 
Diameter po be drawn, the Eye at 0 
Shall project any Circle o ADG ( paſ- 
ſing through the Eye) on the Plan ag 

mnto a right Line. 3 
For ſeeing the Eye is in the Plan 
of the Circle to be projected, and the 
Rays from the Eye to the Plan are 
1 1 


„ oy FY. 


. * * r TOA * F 
f * 17 N y 
RR bye 
- * x: 75 4 


ART IV. Trigonometr XR 7 


right Lines, the Eye at o ſhall ſee 


he Point A on the Plan below at 4, 
g at &, u at m, &c. in the common 
Section of the Circle to be projected, 
and the Plan a g. Ergo, &c. Q. E. D. 
Shot. The Projection of the Circle 
oA, is meaſured from p on the Line 
of Semitangents. 1 

For on the Center o, with the Ra- 
dius op, deſcribe a Circle, tis plain 
o is the Tangent of the Angle Dom, 
that is, the Semitangent of Dona, or 
of the Arch D. | | 


. | Plate X. 
LEMMA V. 1 


A Ny other Circle not paſſing through 
the Eye ( whether it be greater 
or leſſer ) is projected into a Circle. 
Let AB be the Diameter of the 
Circle to be projected on the Plan ag, 
Rays from o to that Circle form a 
Cone, whoſe Triangle through the 
Axis is o AB; the Eye at o fees a on 
the Plan, ag at 4, and s at b, fo 46 
is the projected Diameter. Suppoſe 
the Cone continued below a g to the 
Diameter of the Baſe MN || a B, draw 
| „ 


30. e. 3. 
> 26. e. 3. 
© 29. e. I. 


Plate X. 
Fi6. 8, 


at Þ, the Diameter po is perpendi- 


therefore that Sedtidn/i is a Circle. L 
E D. 


to the Baſe BD 4 Perpendicular à E be 


56 Trigonometry. Pax IV 
ave 2 g, the Arch oA = Oo O and 
the Angle oA = o0Ba, therefor 
od4b©<=0AQ =OBA=ONM. 
So the Cone, whoſe Diameter of its 
Baſe is MN, is cut in a ſubcontrary 
Poſition by the Plan through 4, 


Prop. XXXVI. 
7 N any oblique angled [pheri we Tri. 


angle ABD, if from the Vertex 4 


drawn, the Semitangent of the Baſe 
zs to the Semitangent of the Sum if 
the Sides, as the Semitangent of the 
Difference of the Sides to the Semi- 
tangent of the Defference of the Leg 
mie of the Baſe. 


Let the Sphere oyps touch a Plan 


a— ML * — 1 -< a 


cular to that Plan. 


On the Pole a, with the Diſtance 
as the leſſer Side, deſcribe the leſſer | 
Circle FB&R 2% cutting the Bafe n p at 


, and the Side av produced at R; 


0 AB== AS == AR Ar, therefore 


— an. 


DF 
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pF is the Sum, DR the Difference of 
the Sides, and p64 the Difference of 
the Segments of the Baſe, becauſe 1 
BE = B. I ſay, 1 DB. T2DF:: T2 DPR. h, 4A 
Tinb. ; | | PE 88 following. 
The Arches pa, ps continued * : 5. 
2 ſhall meet at o, and the Eye at o 
projects Dr, DR, DB, D into the be Ten. 4. 
right Lines p 5 Dr, DY, DB, Which | 
are the Semitangents of theſe Ar- | 
„ches, bit the Points 1 , . ate. © 
in the Periphery of a Circle, whence 
Y DSA DFN pr, therefore Dy. « x5. e. 3. 
be d'F-:: BE DB i eo RR TREE 
% rip. 16. 9. E. D. 
9 Schot. Making the Triangle a 5p, 
where the Perpendicular AE falls 
without the Triangle, Dx is the grea- 
ter, bx the leſs Segment of the Baſe, 
I sd is the Difference, and ps the Sum 
a} of theſe Segments; and tis plain that 
71 DH. TZ DPF:: TI DPR. TDB. 
Theor. In the ſpherique Iſaſceles 
Ce Triangle as b, the Perpendicular A E 
er ¶ biſecte the Baſe pb. | 
For AE is perpendicular to © BEC D 
and to 82, therefore their common * Cr. 20. 
Section 2 B is perpendicular to the * 19. e. . 
. | | ICC 


® 2. e. 2. 


2. e. adjacent to one another, or 4% 


Plans Be 6 and Ax, and is conſ{equent- 


E go, CC. 


ments. 


58 Trigonometry. PART IV. 
Plan of a E, therefore 86 is perpendi- 
cular to the common Section of the 


ly l biſected by that common Section. 


From the laſt Six Propoſit ions fol- 
low the Reſolutions of the Twelve 
Caſes of oblique angled ſpherique Tri- 
angles, which we thall ſhew in parti- 
cular in the Two Triangles apc, a oc, 
in which AB, CE are Perpendiculars. 


REesoLuTion of ſpherique Tri 
_ angles by Lord Napier's uni ver fal 
Rule. N 7 


The ingenious Lord Napier, ne 
glecting the right Angle, calls the 
Five other Parts of a ſpherique right 
angled Triangle C:rcular Parts, I'woſ 
of which are taken ſimply, viz. as 
Bc, the other Three are Comple— 


The IT'wo given circular Parts, with 
the Part ſought, are either conjundl 


junct, where the middle Part is ſepa. 
rated 
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1-W rated from the Extremes by interja- 

he cent Parts. So à, ac, c, as likewiſe 

. 4a, as, Be, are Parts conjunct, and 
n. as, ac, Be are Parts disjun&. 

| Then, in order to the eaſy Refol- 
-g all right angled ſpherique Tri- 
"YI angles, he gives the following 


ti- RuLE. The Sines of the middle 
„Part and Radius are reciprocally, as 
- the Tangents of the Extremes con- 
junct, and, as the Co-Sines of the EX 
tremes, disjunct, likewiſe reciprocally. 
i. N. B. If the middle Term is ſought, begin your Propor- 


„ tion with the Radius, otherwiſe begin wich the given Ex- 
1G ueme. 


This Rules I ſhall prove from the 
Sixteen Caſes of right angled ſphe- 
hel rique Triangles, as they are demon- 
hk: {frated in our /pherigue Trigonome- 
| , PRoe. XXX. by Help of the 


f ing 
wml ollowing 
le- = „ 
LEMMA VI. See F16.1. 
itt | Pla un Irig. 
1 


| "He Radius is a Mean proportional 

ll / N | 
betwaxt the Tangent and Co-T an- 

gent of any Arch. ” 


* H 2 1 
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For in the ſimilar A OBE, OG. 
BE. OB::OG. GL. O; E. D. 


SIXTEEN CASES. 
1 R. AC 1 A. 5 C. 

Il. Ac. N:; 0 
III. A. R:: BC. A0. 
IV. AB. R:; ca c. cn c. 
V. R.08C :: AB. GA c. 
VI. r.*c :: 080.04. 
VII. SCO. R:: G4. 0 


VIII. C. R:: oa. cs c. 


N. B. Theſe firſt Eight Caſes are the ſame as in be- 
rique Trigonometry, PRO P. XXX. 
The "XX Fight we ſhall demonſtrate from thoſe in that 


PRO p. X 
30 þ, 1X. a. a: "AB. rac. 
For x. An“ $3.7 Fe 7 
* 2g "ME o 2D. *BQ*-;: A. R. 
* une A. R:: AB. B C. 
30 5. K Att "BC. AB. 


% 10. For Ta. 1g O: R. AB. 


14. 
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, Tac R® ne. e 
1 A :: TBC. A 2 py 


"XL Tze. R:: AB. A. 5 5 300 b. 
For i ... Rn 
AB. TBC UV:: R. rA e:: . R. 
unde r . AB34 :: K. A. and rf o es. 


R 5. AB. A. | E. ” 
XII. 'AC. R: : OC . TBC. * 30 b. 
For R. : : rA o. 2 


R. ra cb: : c. B OC:: AC. R. 
unde A C. R:: 0C.TBC. 


ME „ ß 
For . R. 2 0. 1 a 
„„ n ra: AC. R. 
unde rg . A:: R. t c. and 7B © 
Rb :: 00. 'AC. 
be ef 7 
| XIV. . Acne e 8 
For inne:: . c 14. 
„ ©: RO.00 ICS 
unde R. A c:: TBC. oc. 


at 


SS AT a" 8 * 30 b. 
| For R. ca c:: TC. .. | | e208 
„„ a0, 20 
unde . R:: ca c. A. 


A. | : F_ , XVI n. 


eaſy Solution of oblique angled ſphe- 
rique Triangles, reſolving the Tri. 


Proportional be greater than the known Angle, the Per 


? 
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AVE ax O20, Gat. 
For c. A: REUNION 
70. K* 23: "a VIE: ©. 


. o 


By the ſame Rule we may have an 


angle into Two right angled ones, by a 


- Perpendicular drawn from one Angle 


to the oppoſite Side ; for then the 
Solution is performed by T'wo Pro- 
portions. * jog 


N. B. 1. The Perpendicular muſt always be drawn fron 
the Extremity of a known Side, and oppoſite to a known 


Angle. | 


2. It the Perpendicular falls upon a known Side, and tie 


Fourth Term of the Proportion be greater than the known 


Side, the Perpendicular talls without the Triangle, other 


_ - wiſe within, 


3. If it is drawn from a known Angle, and the Fourth 


pendicular talls without the Triangle, otherwiſe within. 
4. If the Angles at the Baſe be of the ſame Affection, the 

Perpendicular falls within the Triangle, it of different At 

fections, without. . 12 


I. „4e %%% a. 
En. Vas 


I Tmwc wh. © 
rc. rp: 0p B. ca CB. 
DOCS CSE AcD. 


47 i VE 


V. 


PART IV. 8 


IV. D. K:: opc . Se. 


* 


CACB. .ODCB :: TDC. Tae. 


V. DC 12 1 


TD C.O0DB :: A. c B. 


DB * ky A 


WM. ben:: vs - 
DA DB A3. 
DB. JA B:: TDC. CAC. 


VII. Ac. R:: oc.fcs. 
Tp”. T6 OR. MM} 
CB ÞF DB = CD. 


VIII. ac.n:: cc. roh. 


CD OCB = DB. 
ne: 


IX. D. R:: CPC. OB. 
| DCAODCB= ACB. 
'DCB.*ACB 522 


X. pn: e Dew 
OD . CA e ACK 
DCBTACB = DCA. 


XI. 12D C. 


Ce eas . A i es 
9 41 4 * * N F * 1 W .- 
2 9 vo Pd #7 "IE _— x - 
LIES 2 EET. > as 2 5 4 BR. 2 
1 8 8 1 
1 1 S, * 


Tv, 9 22 * — I 
9 i +» RS * * 
C ( : 
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XI. 11 P. T:CA TAD 
170 A —AD. 120 B — DB. 

20 D + 205 — DB . 
AD. R:: DB. DAB. 
Ac. Nei ee. 
DAB + CAB =DAC. 


a MA 


INTRODUCTION 


TO THE. ” 
UsE of both GLOBE . Y 


* 
* - 


1 * * 1 . — = DS wo? w# => way , yay 4% , 7 TTY On TOW 


= 4 * 8 COCKE , 2 + — 0 


AviNG already ſpoke of Cir- 
H cles on a Sphere in general, 
we ſhall now ſpeak in parti- 
cular of ſuch Circles as are for or- 
dinary marked on the artificial Globes ; 
which Circles repreſent theſe imagi- 
nary ones on the natural Globe, with 
relation to which we calculate the 
Places, and apparent diurnal and an- 
nual Motions of the heavenly Bodies, 
and by Means of which we account 
for the Phenomena depending on theſe 

Motions. That this Earth is globu- 
lar (abſtracting from that very incon- 
ſiderable Difference of the WE 
L * nn 


8 15 1 — — 
9 
DT OD = as +5 
* 


— — 
* 0 
— — — —-—-— 
— 


; in the Figure of its Shadow in a lu- 


Celeſtial and Terreſtrial Globes. 


43 Eclipric, 7. Vertical Circles, 


ing the fame Poles and Axis with 
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and Axis of the Equator ) appears 


nar Eclipſe: And it is plain to any 
that can look about him, that the 
Heavens ar {tarry Frame is a Sphere, 
whoſe Center is the Eye of the Be- 
holder, or (to pleaſe the Piolemeanc, 
if there be any) the Center of this 
Earth. For once then we ſhall con- 
ceive the Heavens and Earth to be 
Two concentric Spheres, and then 
whatever Circles we imagine in the 
Heavens, we may concelve Circles in 
the fame Poſition with relation to each 
qther on this Earth; ſo the ſame Cir- 
cles may be deſcribed both on the 


'Fhe more remarkable great Circles 
on the Sphere are theſe : 


1. Equator, | 5, Equinottial Colure, 
2, Meridian, | 6. Solſtitial Colure, : 


4. Horizon, 8. Hour Circles. 


I, The Equator is a great Circle 
paſſing from Eaſt to Welt, and hav- 


thoſe of the World, . 
_ 


8 | 
1- Erarent diurnal Motion, for in the 
y Face of a Day Ci. e. Twenty four 


ours) the Sun ſeems to deſcribe 
e, this Circle, or a Circle parallel to it. 
e- Hence, 55 „ 

s, 1. 15 of the Equator anſwer to an 


is | Hour of Time, and 1* to 4. And 


> ther efore, | | | 

xe || - 2. To reduce Degrees of the Equa- 
en tor to Time, divide by 15, and mu 
je tiply the Remainder by 4, the, Quot 
in gives Hours, and the Produgt Mi- 
*h nutes. © 


r- | The fame Way are Minutes of the 
ne Equator reduced to Minutes and Se- 


conds of Time. 717 


es IL. Hour-Circles are great Circles 


paſſing through the Poles of the 
World, and every 15 of the Equator. 


Zenith; and that directly below our Feet, the Nadir. 


III. The Meridian is a great Circle 


paſſing through the Zenith and Nadir, 
le and the Poles of the World. 
v- | It is a moveable Circle, for it ſhifts 
th its Place as the Zenith does, ſo every 
Point in the Globe has its own Meri- 


It is the Meafure of the Sun's ap- 


N. B. The Point directly above our Head is called, the 


dian ; 


«* nr >. 
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dian; and therefore the artificial Globe 
is hung in a brazen Circle, which 
paſſes 3 the Poles of the Sphere, 


that any Point of the Sphere being 


brought to that Circle, it may repre- 
| ſent the Meridian of that Point. 

For the ſame Reaſon Geographers 
have fixt uponione Meridian, from 
which they reckon the Diſtances of 
all other Meridians, and this they call 
the F. 2 Meridian. 


Definitions for the Terreſtrial Globe. 


IV. Latitude is the Diſtance of a 
Place from the Equator, and is either 
North or South. 
V. Longitude is the Diſtance of the 
Meridian of any Place from the firſt 


Meridian. It is always reckoned Eaſt- 


ward. 

VI. The Diſtance of Two Places is 
an Arch of a great Circle intercepted 
betwixt theſe TWO Places. 

The Brazen Meridian is divided 
into Four Quadrants, the Two upper 
Quadrants are divided into 9, and 
reckoned from the Fquator to the 

Poles; 


1 Ry Pao 


pros on 2 8G 


Zear. 


X. The Year is divided, as the E- 


3 


Poles; the other 'T'wo Quadrants are 
reckoned from the Poles to the E- 
quator. 
On the T'wo upper Quadrants are 
reckoned the Latitudes of Places. 
The Equator is divided into 360%, 
reckoned from the firſt Meridian Eaſt- 


ward completely round the Globe ; 


on it are marked the Lon gitudes of 


Places. 


VII. The Ecliptic i is a great Circle 
cutting the Equator at 3 of 23% 
30 ; it is the Way of the Sun's appa- 
rent annual Motion. 

VIII. The Ecliptic is divided into 
Twelve equal Parts, called Signs, each 


Sign contains 30% for = = 300. 


The Sun deſcribes this Circle 360⁰ 
in the Space of 365 Days, and conſe- 


quently he moves through almoſt 1 


in one Day. | 
IX. The Time 3 the Sun's Revo- 


lution round the EHütie is called a 


cliptic is, into Twelve Parts, almoſt 


_— called Months. 
The 
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F n CAP Av — 
at — 8 _ - o 


52 JTutroduftion to tbe 
The Signs, with their — 
dent Months and Characters, ſtand 
thus: . 2 
E 8 
Aries, Taurus, Gemini, Cancer, Leo, 


March, April, May, June, Fuh, 


* — r 
Virgo, Libra, Scorpio, Sagittary, 
Auguſt, September, Ocacber, November, 


= X 
Capricorn, Aquary, Piſces. 
December, Fanuary, February. 


XI. The Hor720m is that Circle de- 
ſcribed by our Eye, when placed on 
a high Mountain, or when at Sea, we | 
think we ſee the Heavens and Earth 
Jon, and this is called the Jen ſible 
© Ia po” 
XII. A great Circle parallel to this 
is called the Rational Horizon, its 
Poles are the Zenith and Nadir. | 
The rational Horizon is repreſented || 
by the Wooden Horizon on the arti- 
ficial Globe. On it are marked, 


1 1 


fi 
ad 


*P Py mu — 
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1. A Circle divided into Signs and 
Degrees, as the Ecliptick ts, beginning 
with the firſt Degree of V at the Faſt 
Point of the Horizon, and reckoning 
Northward. 1 
2. A double Kalendar, vi. the Ju- 
lian and Gregorian, each divided into 
Months and Days anſwering to the 
Diviſions of the former Circle, begin- 
ning the Julian Kalendar with March 
11. at the Eaſt Point of the Horizon, 
and the Gregor ian with March 22. at 
the ſame Point, and reckoning both 
Northward. i 95 oF 0 


3. A Circle divided, as the Sea un nt. 
Compaſs is, into Thirty two equal £26: 26. 


Parts, called Rumbs, each Rumb con- 
tains 11». 15. for = = 119, 15 


XIII. The Elevation of the Pole is 


its Altitude above the Horizon; it 1s 


meaſured on the lower. Quadrants of 

the brazen Meridian. n 
The Elevation of the Pole is equal 

to the Latitude of the Place. 


For making z the Place, whofe Ho- Pic. 27. 


rizon is UR, QE the Equator, and p, 
p the Poles, © z is the Latitude, - 45. 
?R the Elevation of the Pole, and it 

K iS 


} 
: 4 
[I 
7 
: | 
n_ 
1 
1 1 
an 
q 
| | 


. 


Plate IV. 
FIG. 28. 


FIC. 29. 


. Tig. is plain z R“ = 9 = pq and 2 K — 
p 2 — PQ — . - Pas PR Q. 9. 


in Light. Hence the 1 of Y and x 


equal all the Vear over: For the E- 


= Iatroduction to the 


When the Sun is on the Equator 
{ 2. e. at either Point where the E- 
cliptick cuts the Equator ) the Days 
and Nights are equal all the World 
Over. 5 {IP 

For it is plain Oo = ok, that is,! 
the Equator is in Darkneſs, the other 


are called the Equiuoctial Points. 
XIV. A Rzght Sphere is, when the 
Equator is at right Angles with the 
Horizon. . 8 
This Poſition of the Sphere they 
have that live at the Equator. The 
Poles of the World coincide with the 
North and South Points of their Ho- 
rizon, and their Days and Night are 


quator and all its Parallels are biſected 


by the Horizon. 


XV. A Parallel Sphere is, when 
the Equator EQ coincides with the 


Horizon n R, and conſequently all its 
Parallels are parallel to the Horizon. 


| This 
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This Poſition of the Sphere is pro- 
per to thoſe that live at the Poles, 
2nd ſo the Poles of the World coin- 
cide with their Zenith and Nadir. 
Seeing the Sun can at once illuminate 
but Half the Globe, ſuppoling him 
on the Equator at x, he then ſhines 
preciſely to both Poles, and the E- 
quator Eq, and all its Parallels, T S, 
t v, Sc. have juit one Half in Light, 
and the other Half in Darkneſs, that 
is, the Days and Nights are every 
where equal. Le: 
Suppoſing now the Sun at x, VS. 
19? North from the Equator, he ſhall 
then ſhine to v, 10? beyond v, and 
to v, 10 ſhort of p; and delcribing 
a Circle upon Þ, as a Pole parallel to 
the Equator, and paſling through v, 
the, whole Tract lying within that 
Circle ſhall have the Sun continually 
in View, and conſequently they thall 
have continued Day. It is plain, that 
the Tract lying within the like Paral - 
lel, paſſing through », ſhall have con- 
tinued Darkneſs. 57 3h; 
In like Manner the Sun being at 7, 
the Point of his greateſt Declination 
RK1 ͤ—ũ¹-: 


26 Inrodudlion to the 


Northward from the Equator, v2z, 
23%. zo“, he ſhall ſhine to c, 23*. 30 


Southward from the Pole p, and to 


Az 23. zo“ ſhort of ; and all that 


Trac lying within the Parallel a c, 


hath the Sun conſtantly in View, Gc. 

Thus from the Time of the Sun's 
being on the Equator at x, to the 
Time of his greateſt Declination at r, 
the Sun has been continually in View 
of p, and y has been ſtill in Darknets, 


that is, for the Space of Three 
Months, anſwering to Three Signs, 
Y, &, I, for the firſt Degree of S is 


the Point of the Sun's greateſt Decli- 

nation Northward. EO 
The Pole p has the Sun {till in 

View during the following Three 


Months, while he deſcribes the Three 


Signs, S, A, M, for all this while he 
is on the North-ſide of the Equator, 


and fo ſhines beyond its North Pole. 


So the Inhabitants of the North Pole, 
if there are any, have had Half a 
Year's Day, and thoſe of the South 
Pole Half a Year's Night, vig. from 


March 10 to September 13. bo. 
The Sun, at 1* , is again on the 
Equator, and the Days and Nights are 


again 
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again equal; thence he declines from 
the Equator Southward, and leaves 
the North Pole in continued Darkneſs, 
while he gives Half a Vear's Light 
to the South Pole. 1 
The Point of the Sun's greateſt De- 
clination Southward is the 1 of w. 
XVI. The Two Points of greateſt 
Declination, are called the Solſtitial 
Points, and we having North Lati- 
tude, 1* S is called our Summer Sol- 
ice, and 1% w our Winter Solſirce. 
XVII. A great Circle paſting thro' 
the Poles of the World and the Sol- 
ſtitial Points, is called the Solſtitial 
Colure. | EY 
XVIII. A great Circle drawn thro' 
the Poles of the World and Equino- 
ctial Points, is called the Equinoctial 
(ure. DS + 
XIX. A Circle drawn thro' 1* Ss, 
and parallel to the Equator, is called 
the Tropic of. Cancer, for the Sun at 
that Point begins to return to the E- 
quator. 7 FL 
XX. A Parallel to the Equator, 
drawn thro' 12 M, is called the Tropicł 
IF Capricorn. . 
re XXI. An 


| Fic. 30. 


” Introdudt ion o the 
XVXI. An Oblique Sphere is, when 
the Equator x Q, and all its Parallels, 


make oblique Angles with the Hori-] 


20 HR, or br. Witt. 

This Poſition of the Sphere they 
have that live betwixt the Equator 
and the Poles. 'The Pole neareſt to 
the Zenith is always elevated above 


the Horizon, and the other depreſt 


below it. The Elevation or Depreſ- 
ſion of the Pole is always equal to the 


Latitude of the Place. Hence, 


The Diſtance between the Poles of 
the World, and thoſe of the Horizon, 


is equal to the Co-latitude of the 


Place ; likewiſe the Elevation of the 


Equator above the Horizon on one 


Side, and its Depreſſion below it on 


the other, is equal to the Co-latitude. 


1. Let the Sun be on the Equator 
at x, whatever the Horizon be, whe- 
ther ER, or Hr, {till the ſemidiurnal 
Arch zo = O = 0 the ſeminoctur- 


nal Arch, that is, the Sun being on 


the Equator, the Days and Nights are 
equal all the World over. Make now 


the Horizon nu. 


2. Sup- 
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1. Suppoſing the Sun at &, then is —_— 
SMthe ſemidiurnal Arch 6 C, but | 
% and Eo are fimilar Arches, then 
the Day, when the Sun is at &, is lon- 
Y MWocr than when at x. Again, the Sun 
being at r the ſolſtitial Point, the ſe- 
o Mmidiurnal Arch TM Cry, z. e. TM 
ec, i. e. the Days increaſe as the 
{t Sun approaches nearer to the Zenith, 
J e contra. 5 8 
e It is plain TM is the greateſt ſemi- 
diurnal Arch, and conſequently the 
2! Days are at the longeſt when the Sun : 
n Wis on the ſolſtitial Point next to the | 
e /enith. . 
cY 3. The greater the Latitude is, the ; 
e greater the longeſt Day is. Ty 
n Make the Horizon Hr, where p. 
-. the Elevation of the Pole, equal to 
r the Latitude, is greater than yr, the 
= Elevation of the Pole above the Ho- 
1 rizon un, it is plain the ſemidiurnal 
Arch 1 CM. . os, 
n 4. If the Latitude gz = 669.” 30“. Fre. 2. 
the Complement of the Sun's greateſt 
bDeclination, their longeſt Day ſhall be 
Twenty four Hours, for the Elevation 
Jof the Equator x x=Co-lat. =232. 30. 
X 4; the 


he. s 26.201 p * METS n N.. _—_— Z 
— 
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fore the Horizon ER coincides with 


Hence, the Horizon is a moveable 


in the wooden Horizon, that any Point 


_ . diſtant from the Poles of the Equator, 
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the Sun's greateſt Declination, there. 


the Ecliptick, and the ſemidiurnal Arch 
T R coincides with the Tropick of Can. 
cer, and ſo touches, but does not cut 
the Horizon. | 

The Poles of the Meridian are the 
Faſt and Weſt Points of the Horizon, 


Circle; for the Meridian being move- 
able, its Poles are ſo too, and with 
them the Horizon moves. 

For this Reaſon the Globe is ſo {et 


of the Globe may be brought to the 
Vertex or Zenith, and fo it repreſents 
the Horizon of that Place. 


The Poles of the Equinoctial Co- 
lure are the Two Points where the 


ſolſtitial Colure cuts the Equator, & 
vici ſſum. N 

The Poles of the Ecliptick are Twe 
Points in the ſolſtitial Colure, as far 


as the Ecliptick declines from the E- 
quator. «ite 
XXII. Two Circles parallel to the 


Equator, deſcribed by one Revolution 


© CS 232 32 0 


of 


— — — J 
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of the Poles of the Ecliptick round 
the Globe, are called Polar Circles 
That deſcribed by the North Pole 
of the Ecliptick, is called the Ar. 
#ick, the other the Antarctic Polar 
Circle, as ac, ac. | 
he The Two Tropicks, with the Two 
. Polars, divide the Globe into Five 
e Zones, 

e. XXIII. That lying betwixt the Two 
th Tropicks, is called the Torrid Zone, as 
being expoſed to the direct Stroke of 
et the Sun's Rays, and conſequently to 
nt the moſt violent Heats. 
ne XXIV. The Two Zones lying with- 
its in the Polars, are called the rigid 
Zones, the Stroke of the Sun's Rays 
o- being there very obli ue, and conſe- 
NF quently faint and wea | | 
XXV. The Two Zones lying be- 
twixt the Tropicks and Polars, are 
called Temperate Zones, as pattaking 
r equally of the Heats of the Torrid, 
„and Colds of the Frigid Zones. 
The Inhabitants of the ſeveral Zones 
take their Names from the various Pro- 
e ections of their Shadows, when the 


nun is on their Meridians. 
1 L. XXVI The 


82 Introduction to the 

XXVI. The Inhabitants of the Tor- 
rid Zone are called Amphiſcii, as ha- 
ving their Shadows projected ſome- 
times North, ſometimes South, accor- 
ding as the Sun is on the South or 
North-ſide of their Zenith. 

To thete the Sun is vertical twice 
a Year, and then they are Aſcii, ha- 
ving no Meridian Shadow. 
Io theſe that live under the Tro- 
picks the Sun is vertical but once 2 

ear. 5 | 

XX VII. Theſe in the Frigid Zones 
are called Periſcii; for they having 
the Sun {till in View, their Shadows 
deſcribe a Circle once in Twenty four 
r 3 er; 5 

XXVIIL The Inhabitants of the 
Temperate Zones are called Hetero- 
ſci, as having their Shadows projected 
only one Way. . | 

Suppoſing Parallels of Latitude to 
be drawn through every Degree and 
Minute of the Meridian, which we 
ſhall call ſimply Parallels, and calling 
the Two oppoſite Semicirles of the 
lame Meridian, as they are cut off by 
the Axis of the World, Oppoſite Me- 


ridians z 


2 2 
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ridians, we may then divide the Inha- 
bitants of the Globe into Ant ect, Pe- 
riect and Antipodes. 

XXIX. Antæci have the fame Me- 
ridian, but oppoſite Parallels ; and 
conſequently they have the ſame Days 
and Nights, but oppoſite Seaſons, and 
oppolite Poles elevated. 

XXX. Perizc: have the ſame Pa- 
rallel, but oppoſite Meridians : They. 
have the ſame Seaſons, and the ſme 
Pole elevated, but oppolite Days and 
Nights. 

XXXI. Antipodes have oppoſite Pa- 
rallels, and oppoſite Meridians: They 
have oppolite Seaſons, oppoſite Days 
and Nights, and oppoſite Poles ele- 
vated. 

XXXII. Climates are little Zones 
terminated by Two Parallels of La- 


titude, ſo taken, as the longeſt Day 
at the greater Latitude 1s Half an 


Hour more than the longeſt Day at 
the leſſer. 


The longeſt Day at the Equator i is 
Twelve Hours, and at either Polar it 
is Twenty four Hours. The Number 


of Climates then betwixt the Equator 


13. 1 
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ſhall here obſerve, that 


M eſt the left Parts. The former, be- 


; right, and Eaſt the left Parts: For 


$ 


and either Polar is Twenty four, and 


tl 
their Number betwixt che Two Polars Ho 
E 


is Forty eight. 

The longeſt Day at either Pole i; 
Six Months, and allowing the Days Wii 
to increaſe by Months from the Po- Wa 
lars to the Poles, there ſhall: then be 
Six Climates. from each Polar to its Wt 


neareſt Pole, in both Twelve, which, Ma 


added to the former Forty cight, give 
in all Sixty Climates. 7 
If the longeſt Day be ſuppoſed to 
increaſe by a Quarter of an Hour, 
theſe Zonule are called Parallels. 
Becauſe the right and left Parts of 
Heaven are frequently mentioned, we 


1. Philoſophers and Geographers 
called the Faſt the right, and the 


cauſe the heavenly Bodies apparently 
moved from Faſt to Weſt ; The lat- 
ter, . becauſe, in obſerving the Pole's 
unde, the Eaſt was on their right 
Hand. 


2. Aſtronomers Me Weſt the 


they, looking ee in * 
the 


on * right, and Eaſt on their left 
Hand. : 
3. Augurs, looking toward the ri- 
ing Sun, reckoned South the right, 
and North the left Parts. 

4. Poets, looking towards the ſet- 
ting Sun, reckoned North the right, 
and South the left Parts. 

Hence, Ov1ip. Met. Lib. 2. 


Neu te dexterior tortum declinet ad anguem, 
Neve ſiniſterior preſſam rota ducat ad aram. 


Here too, having formerly menti- 
oned both Kalendars, we ſhall ſhew 


how to find the Golden Number, E- 


pact, and the Dominical Letter for 


the Julian Kalendar. 


XXXIII. The Golden Number is the 
Space of Nineteen Vears, the Time 


of one Revolution of the Moon's Nodes 
{ 7. e. the Two Points where her 
Orbit cuts the Ecliptick) round the 
Ecliptick. „„ 
XXXIV. The Epact is the Space 


of Eleven Days, the Exceſs of the ſo- 


lar above the lunar Vear; the former 
containing 365. and the latter 354 
— . 

4 DT 
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the Motions of the Stars, had the Weſt 
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To find the Go,pen NUMBER and 


To the Year 


1713 
il 


19.771409 
4 C. N. 


11 


30044 ( 
30 


— 


14 Ep. 


Ep ACT 


Golden Number. 


for any Tear. 


given add Unity, di 
vide that Sum by 19. 
the Remainder is the 


Multiply the Gol 
den Number by 11. 
divide the Product 
by zo. the Remainder 
is the EpatF. 

So 4 is the Golde 
Number, and 14 the 
Epact for the Yea! 


1 2 
To the Epact add the Day of the 


 Epatt 14 
"2 / 
Day 14 


33 
— 30 


| Moon's Age, 3 


Age, July 14. 


Month, and Number 


of Months from 


March incluſivè; that 
Sum (if leſs than 30) 
is the Moon's Age, 
if more, the Excess 
is the Moon's Age. 
So 3 is the Moon 
1713. 


Ti 


PR, = Kwai , aA 5 ' 
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To find the Chance of the Mos for 
any Month. 


To the Epact add the Number of 
Months from March 


mcluſroe ; ſubtract Epatt 14 


that Sum fföm 30. np 6 
or, if more than 30. THC hg 
from 60. the Remain- ?! 

der is the Time of 320222 
Change. 


So the Moon changes, Auguſt 10. 


1713. 
N. B. The Epact for any Year does not rocked till Mad. 


7 find. the Time of the Moon's com- 


ing to the Meridian. 


Multiply the Moon's Age by 4. di- 
vide the Product by 5 
5. the Quote gives So 
Hours, the Remain- 4 


der multiplied by 1 F$ ) 44 (8. 48 


gives Minutes. 48 

For 12* being the 
Moon's mean Motion 
from the Sun in one 


Day, that multiplied 


. ² rr EO SOIEISS 


= — — — — lt, — — : 


& =” 
p_— —_ 
. ys 34 
= 
g 
— 
_ * 
F 1-8 
; "0 
: 9 . —— 
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4 (vis. 4 x 12) gives the lame | 
Ach in Minutes of Time; and mak I 
ing x the Moon's Age, or Number 
of Days from the Conjunction, at 
which Time the Sun and Moon were 
at once on the Meridian, 4 x I2 * x 
ſhall give the Moon's Diſtance from 
the Sun in Minutes of Time, which, 
divided by 60 (=5 x 12) gives #22 
= x he fame Diſtance in Hours, 
and what remains ſhall be Fifth Part 
of an Hour, z. e. x2. 

So on the 11 Day of the Moon' 
Age ſhe is on the Meridian. at 8". 48, 
Hence, 


I. To find the Time F high Water at 
any Port, the Time of high Water 
at the full or C bange being given. 


The Sum of the Time of the Moons 
Southing, and that of high Water at 
the Change gives the Anſwer. 

So at 22 high Water at the 
Change is at 3. therefore at the 11 
Day of the Moon it is 3 +85, 48 =P) 
11“. 48. | [ 


1. 7 


Jer 


the Moon ſhining on a Sun-dial. 


To the Time of the Moon's South- 


ing, add the Diſtance of the Hour on 
the Dial from 12. if the Shadow falls 


amongſt .the Afternoon Hours, if 


not, fubtract. 

XXXV. In the Kalendar is a con- 
tinued Revolution of the firſt Seven 
Letters of the Alphabet, repreſenting 
the Seven Days of the Week; by 
theſe we may find the Feria, or Day 
of the Week anſwering to any Day 


of the Vear, provided we know which 
of theſe Letters repreſents uud, or 


is the Dominical or Sunday Letter for 
that Year. 


To find the Dominical LETTER 


for any Tear. 


Divide the Year given by 4. ( the 
Remainder gives the Year after Leap- 
year, and if o remain, it is Leap-year ) 
tothe Dividend add the Quote, and the 
Number 5. divide that Sum by 7. ſub- 

„ a” tract 
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I. To find the Hour of the Night by 


4 G 3 K 1 ; 
7 b Y 4 ** 1 2 . 823 "| A 7 4 = 2 1 
— 
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tract the Remain- 

„ a 
40 17 5 x remains. der from 8. what 
5 remains gives the 


558 Number of 3 
AS ters from A. So D 
255 N is the Dominical 
4 4 Letter for the 
3 . Year 1713. being 
3.9% the firſt after 
„ SS 6: ELL Laces. 


N. B. Becauſe of the „ of a Day in Leap- year, 
at the 6 Cal. Mart (i. e. February 24 ) Leap- year has Two Let- 
ters, the firſt reckoning from January 1, to February 24. the 
other for all the reſt of the Year. 


To. Aud the DoMINICAL LETTERS 
for Leap-year. 


Find the Letter as if it were a 
3089 o.remains. and prefix to it 

jones 
; the Letter im- 
mediately after 


7) 2155 it in the natural 

307 ; E Order of the 
1 Alphabet. 

— — "0 GH- arc: 

oo. the Dominical 

A. B. Letters for the 


Year 1720, being n 
1 


at Day of every Month in the Kalendar, 


are the ſame with the firſt Letters of 


che Words in this Diſtich. 


al. Aftra, Dabit, Dominus, Gratiſq; Beabit, Egenos, 
e Janv. Feb”. March, April, May, June, 


2 WW Gratia, Chriſticoſæ, Feret, Aurea, Dona, Fideli. 
r July, Auguit, Sept. Oct,. Nov. Dec. 


Given the Dominical Letter, to find 


© what Day of the Week any Day of 

any Month is. 

. Find the Day of |'TT [#|.| |_ 
the Week an{wer- 3 3 3 33 
ing to the Letter AEGIS 


aof the firſt Day of 
„the Month, that 
Day ſhall be the 1, 
I, 1, Days 
of that Month; the 
other Days are eaſi- 


—— — — 


[S|3|3|.|[p|o|w]>|o| =|w| June 


— 


e oe &| of | >| pony | Sunday 


{zjole|=jo}=|m|g|5{ w| May 


=[z|[5]31-|#|>|0||Þ|p|0| aut 


IIZ IIe November | Weeneſday 
EIL ee 


5 E wo oſw| >| IE Friday 


ly found. 
The ſame may be 
done by this Kalen- 
dar. Thus, 
Find the Month =: 2 
on the Top, the hay 


E 
2 


7 fs = 


9 of m 
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Letter immediately below it anſwers 
to the firſt Day of that Month: Find 
che Dominical Letter on the left 
nd, the Day of the Week above 
the firſt Day's Letter gives the firſt 
Pay of the Month. Find the firſt 
Day's Letter on the left Hand, the 
Letter oppoſite to it, and directly 


| above the given Day of the Month, 


is the Letter for that Day. 
The preceeding Problems relate to 


the Julian Kalendar, where the Vear 


conſiſts of 365 Days, 6 Hours; the 
common Year conſiſting of 365 Days, 
and the odd 6 Hours making 24 
Hours, or one Day in Four Years, 


that ou is intercaled in February 


every Fourth Year, ſo that every 
Fourth Year conſiſts of 366 Days, and 
is called Biſſextile, or Leap-year. 


The Solar tropical Year, conſiſting 


of 365 Days, 5*. 49. this Julian Year 
excceds it by 11 fere; ſo that the 
Times of the Equinoxes ſhift back- 


wards almoſt 11“ every Year, and con- 


ſequently one Day in about 133 Years. 

Pope Gregory XIII. obſerving, that 
from the Time of the Nicene . 
f Clly 
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cil, Anno Domini 325. to his Time, 
Anno Domini 1582. the Times of the 
| Equinoxes had ſhifted Ten Days, and 
with them the Terms of the move- 


able Feaſts of the Church had like- 


wiſe ſhifted, ordered that, in 1582. 
the 5 of October ſhould be reckoned 


the 15 of that Month, and, by this 


Means, the 11 of March, on which 


the vernal Equinox fell out, accor- 


ding to the common Courſe of the 
Years in his Time, became the 21 of 
March, upon which Day the Equinox 
happened at the Time of the Nicene 


Council. Thus the Times of the E 
quinoxes, and with them the Terms 


of the moveable Feaſts, were reſtored 
to their ancient Situation. 


Next, To prevent the like Relapſe 


of the Equinoxes, he appointed that 


every Hundredth Year, which, in 
the Julian Stile, is always Leap-year, 
ſhould be reckoned a common Year ; 
and, by this Means, aaded, every 


Century, one Day to the Difference 


of the Julian and Gregortan Stiles. 
Thus, from 1600 to 1700. the Diffe- 
rence of the Two Stiles, was Ten 


94 utrodudtion tothe 
Days, from 1700 to 1800. it is Eleven 


Days, Sc. Hence, 


I. To reduce the Tex rad Stile to the 
GREGORIAN. 


Add the Difference of Stiles . the 
Day of the Month, Julian or Old 

Stile, and you have the Day of the 
Month in the Gregorian or New Stile 


II. To reduce the GREGORIAN to the 
JuLian Stile. 


Subtract the Difference of Stiles 
from the Day of the Month New 
Stile, and you have the * of the 


Month Old Stile. 


T1RULE + To jind the 1 


NUMBER Nec Stile. 
It is done as before in Old Stile. 
II. 70 find the ErAcT New Stile 


From the #pad Old Stile (augmen- 
ted by 3o. if Need be ) ſubtract the 


> | 
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Difference of the Stiles, and you have 


the Epact New Stile. 


Il. To find the DoMiNICAL LETTER 


Naw Ate: 


From the abſolute Number of Do- 


ninical Letters, from the Beginning 
of the Period of Letters current at 


our Saviour's Incarnation, {ſubtract the 


Difference of Stiles, divide the Re- 


mainder by 7. what remains gives the 


Letter from G, or that Number ſub- 


tracted from 8. gives the Letter 


trom A. A 
XXXVI. Vertical Circles are great 


Circles paſſing through the Zenith and : 


Nadir, and any Point of the Globe 
taken at Pleaſure. 


They are repreſented by the Qua- 
drant of Altitude, which is a brazen 


Quadrant that is ſcrewed to the Ze- 


nith, and is moveable completely 


round the Globe. 
XXXVII. Circles paſling through 
the Poles of any great Circle, are cal- 


led Secondaries to that Circle, g 
80 


—ä— : — — — — — — 
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So Verticals are Secondaries to the 


Horizon, and Meridians are Seconds 
ries to the Equator. 


PR OB. I. 


T redtify the Globe for the Lati 


tude of any Place. 
Elevate the Pole to the Latitude 
of the Place, and ſcrew the Quadrant 

of Altitude to the Zenith. 


ProBLEMs on the Terr rial Globe. 


Pros. II. 


T O find the Longitude and Latitude 
of a given Place. 

Bring the Place to the brazen Me- 

ridian, the Degree of the Meridian 


above the Place is its Latitude, the 
Degree of the Equator cut off by the 


Ser is its Longitude. 


Pros. III. 


(Give - Long ade and Latitude 
of a Place, © find the Place on 


the Globe. 
Bring 


— — — — W. — 


Bring the Longitude to the brazen 


titude. 
Pro! B. W. 
＋ fud the Diſtance of Two Pla 
Ces. 


Rediify is Globe for the Latitude 


drant of Altitude to the other, the 
Arch intercepted betwixt the I'wo 
Places gives the Diſtance in Degrees, 
which, multiplied by 60. gives the 
Diſtance in Geometrick Miles. 


Defnitions Wo the C elefizal Globe. 


XXXVIII. Longitude is the Di- 
ſtance of the Sun or Star from the 


Ecliptick. 


XXXIX. Zatitudę is the Star $ Di- 


It is either North or South. 
4 N. B. The Sun has no Latitude. 


N. WW 


oy 


oy 
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Meridian, the Place i is below the La- 


of one of theſe Places, bring the Qua- 


firſt Degree of Y, reckoned on the 


ſtance from the Ecliptick reckoned 
on the Secondaries to the Ecliptick, 


— LI * 
- — — — , rei. 


the Sun or Star from the Equator, 
reckoned on the Secondaries to the 


to the Horizon in a right Sphere, or 


the Equator is {till perpendicular to 
Meridian, when the Sun or Star is 


gree of the 
Horizon, when the Sun or Star is 


Difference betwixt the right and o- 


both South, the right Aſcenſion is the greater, & e contra, 
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XL. Declination is the Diſtance of 


Equator. It is either North or South. 

XLI. Right Aſcenſion is the Degree 
of the Equator, cut off by the Hori- 
zon, when the Sun or Star is brought 


becauſe in all Poſitions of the Sphere 


the Meridian. 
Right Aſcenſion is the Degree of 
the Equator, cut off by the brazen 


brought to that Meridian in any Poſt 
tion of the Sphere. x 
XLII. Fs ny Aſcenſion is the De- 
quator, cut off by the 


brought to the Horizon in an oblique 
—_— 
XL. A/cenſoonal Difference is the 
blique Aſcenſion. 


N. B. If the Latitude of the Place, and Declination of the 
Sun or Star be towards the ſame Part, viz, both North, ot 


XLIV. The 
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XLIV. The Sun or any Star is ſaid 


to riſe, when it comes to the Eaſt- 
ide of the Horizon, and to ſet, when 


it comes to the Weſt-fide of the Ho- 


Tizon. 

The Poets have a threefold Riſin 5 
of the Stars, VIS. Cofmick; pr | 
and Heliack. 

XLV. A Star 3 is ſaid to riſe coſmi- 
cally, when it riſes wich the Sun. 80 
VIRC. Geo. Lib. 1. 


Candidus auratis aperit cum cornibus annum 
Taurus, & adverſo cedens canis occidit aſtro. 


1. e. When the Sun enters Taurus, 


and they both riſe at once. 


A Star ſets coſmically when it ſets 


at Sun-riſing, or riſes at Sun: ſetting. 
80 Vine. Geo. Lib. 1. 


Ante tibi eoæ Atlantides ha 


Debita quam ſulcis committas ſemina, quamque 
Invite properes anni ſpem credere terre. 
Harveſt-time is meant, when the : 
Sun being in Scorpio, the Pleiades ſet 
coſmically. 
XLVI. A Star is faid to riſe achro- 


nically, when it riſes at N 


Ut careo vob is Stygias detruſus in orat, 
Quattuor autumnos Pleias orta facit. Ovi. 


N 2 The 
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The Sun being in Scorpio, the Plei. 
ades riſe achronically, and ſet coſmi- 
call 

4 Star is ſaid to ſet eden 


when it ſets with the Sun. So Ovaiy, 
Faſt. Lib. 2. 


Quem modo cœlatum ſtellis delphina videbas, 

I fugiet viſus nolle ſequente tuous. 
February 3. when the Sun being 

in Aquary, the Dolphin ſets achro- 

nically, 

Hence, the Sign in which the Sun 
is, riſes coſmically, and ſets achroni- 
cally, and the oppoſite Sign, at Night 
riſes achronically, and in the Morning 
ſets coſmically. 

_ XE VIE The heliack Riſing of a 
Star is, when the Star appears in View 
after having been for ſome Time Joi 


in the Sun's gr cater Light. So Ov1D, 
Faſt, Lib. 2. 


Jam levis obliqua ft ubſedit aquarius urna, 


Proximus athereos excibe piſcis equos, 


About the latter End of February, 
Ante tibi eoꝰ᷑“ Atlantides abſcondantur, 

Enoſiaque ardentis decedat ſtella coronæ, 

Delita zuam ſulcis committas ſemina, &c. 
VIRC. Geo. 1. 


'The 


gn, ens — — 
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The Sun being in Scorpio, the Plei- 
ades ſet coſmically, and the Corona 
Septentrionalis riſes heliacally. _ 
XLVIII. The heliack Setting of a 
Star is, when the Sun's ner * 
obſcures that Star. 


Candidus auratis aperit cum cornibus annum 
Taurus, & adverſo cedens canis occidit aſtro. 


XLIX. Amplitude is the Diſtance 
of the riſing or ſetting Sun or Star, 


from the Eaſt or Weſt Point of the. 


Horizon, It is either Ortive, when 
the Star riſes, or Occidual, when it 
R 

Er Altitude | is the Elerhrion =” the 
Sun or Star above the Horizon, rec- 
koned on the Secondar: ies to the Ho- 
rizon. 
LT Add is the Diſtance be- 
twixt the North Point of the Hori- 
zon, and that Point where a Vertical, 
paſſing through the Body of the Sun 
or Star, cuts the Horizon. 

Hence, Verticals are called At 


muths, or Azimuth Circles 
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ProOB. V. 


O fad the Sun's Place on the . 

chptick at any Timm. 

In the Kalendar on the wooden Ho- 
rizon find the Day of the Month, 
and oppoſite to it, on the Circle di- 
vided as the Ecliptick, you ſhall find 
the Sign and Degree the Sun is in 
Find that Sign and Degree on the E 
cliptick on the Globe, ſo you haze 
the Sun's Place on the Globe. So 4 
pril 3. the Sun's Place is Y 209. 30. 


PROB. VI. 


O find the Sun's Declination and 

right Aſcenſion. 

Bring the Sun's Place to the brazen 
Meridian, the Degree of the Merid!- 
an above the Sun's Place, gives his 
Declination; the Degree of the E- 
quator cut off by the TING give 
his right Aſcenſion. 


N. B. The Co latitude of any Place is equal to the Sum f 
Difference of the Declination and Meridian Altitude, ac 
cording as the Latitude and Declinatiou are toward, coll 
trary, or the ſame Parts. 
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PxoB. VII. 


O find the Sun's ortive or 8 
Amplitude, oblique Aſcenſion, and 
aſcenſronal Difference. 

Rectify the Globe to the Latitude 
of the Place, and bring the Sun's. 
Place to the Eaſt- ſide of the Horizon, 
the Diſtance betwixt the Sun's Place 
and the Eaſt Point of the Horizon, 
gives his ortive or occidual Ampli- 
tude, the Degree of the Equator cut 
off by the Horizon, is his o lique Al- 
ſcenſion; ſo the aſcenſional Difference 
is eaſily found. | 


PR OB. VIII. 


O ud the Hour and Minute of the 
Sun's Riſing and Setting, and the 
Day and Night. 
Reduce the aſcenſional Difference 
to Time. So 6" I that Time (ac- 
cording as the Latitude and Declina- 
tion are towards the ſame or contra- 
ry Parts) gives the Time of the Sun's 
. and 6 + that Time eder 
[- 


104 Introduction zo he 
Setting: Double the Time of his Ri. 
ſing gives the Length of the Night, 
and Double the Time of his Setting 
gives the Length of the Day. Or 


a Pe ig 
Bring the Sun's Place to the brazen 
Meridian, faſten the horary Circle on 
that Meridian, with the Index point. 
ing 12 of the Day, turn the Globe 
until the Sun is on the Eaſt-ſide of 
the Horizon, the Index ſhall point 
the Hour of Sun-rifing, Sc. 


Pros, IX. 


find the Beginning of the Mor. 
ning, and Ending of the Evening 
Tul. * ” 
Bring the Point of the Ecliptick, 
oppoſite to the Sun's Place, to the 
Weſt-ſide of the Horizon, move the 
Globe and Quadrant of Altitude at 


once, till that Point be elevated 18 


above the Horizon; the Difference 
betwixt the Point of the Equator on 
the Eaſt Point of the Horizon, and 
the oblique Aſcenſion reduced to 
Time, and ſubtracted from the Time 


of 
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of Sun-rifing, gives the Beginning of 
the Morning Twilight: In like Manner 
may the End of the Evening Twi- 


light be found. 


FV 


O find the Sun's Altitude and A. 

Eimuth at any Time of the Day; 
or, his Altitude given, to find his A. 
zimuth, and the Hour of the Day. 

1. Reduce the Hour from 12 gi- 
ven, to Degrees of the Equator, 
bring the Sun's Place to the brazen 
Meridian, and turn round the Globe, 
until that Arch bf the Equator paſs the 
Meridian; ſo the Quadrant of Alti- 
tude, laid on the Sun's Place, ſhall 


cut off his Azimuth on the Horizon, 


and ſhew his Altitude above his 
Place. 12 ers ee 
2. Bring the Sun's Place to the bra- 
zen Meridian, move the Globe and 
Quadrant of Altitude at once, until 
the Sun's Place be on the given Alti- 
tude, the Difference betwixt the right 
Aſcenſion, and the Degree of the E- 
quator cut off by oe Meridian, * 
FORE the 
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the Hour from 12; and the Qua- 

drant cuts off the Azimuth on the 

Horizon. | 
The Two laſt Problems may be 


done by Help of the horary Circle. 


The Declination, right and oblique 


Aſcenſions, Amplitude, Altitude and 


Azimuth of ſuch fixt Stars.as rife and 
ſer, are found after the ſame Manner. 


NM 
1 find the Longitude and Latitude 
of the fixt Stars. | 
Elevate the Pole to the Altitude of 


662. 30. bring the Pole of the Ecli- 
ptick to the brazen Meridian, ſcrew 


the Quadrant of Altitude to the 'Ze- 
nith, and bring it to the Star propo- 


ſed, the Degree of the Quadrant a- 
bove the Star, gives its Latitude, and 


the Arch of the Ecliptick, cut off by 
the Quadrant, gives its Longitude. 


N. B. All Stars, whoſe Declination is towards the ſame 
Parts with the Latitude of the Place, and lets than its Co- 
latitude, riſe and ſet, otherwiſe they never ſet. 


PRO B. 


pP OB. XII. 
70 find the Continuation of any 5 
Star above the Horizon. 


6 + the Star's aſcenſional Diffe- 
rence, according as its Declination is 


towards the ſame or contrary Parts 


with the Latitude of the Place, gives 


z its Continuation above the Horizon. 


PRO B. XIII. 


7 the right Aſcenſions of the Sun 
i and any ft Star, to find the Time 
of that & hy s Culmmating, i. e. of i 178 
Coming to the Meridian. 

The fixt Star's right Aſcenſion (+ 
3609. if Need be) — the Sun's right 
Aſcenſion, gives the Diſtance from 12 
of the Day to the Time of culmina- 
ting. 


P Ros. XIV. 


Ven the Time of culminating of any 
Star, and % its Continuation a- 


bove the Horizon, to find the Time 


of that Star's Riſing and Settme. 
* | L : * The 
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The Time of culminating — its 
Continuation, gives its Riſing, and + 
z its Continuation, gives its Setting. 


PRO B. XV. | 
70 find the Degree of the Ecliptict 


1 which riſes or ſets with a given 
Star, and to find the Time of that 
Star's Riſing or Setting coſmically and 
achronically. EE 

Bring the Star to the Eaſt-ſide of 
the Horizon, ſeek the then riſing 
Point of the Ecliptick on the wooden 
Horizon, and, in the Kalendar ad- 
joyned to it, you have the Time of 
the Star's Riſing coſmically ; the then 
ſetting or deſcending Point of the E- 
cliptick, gives the Time of the Star's 


Riſing achronically, Se . 


PR OB. XVI. 


22 find the heliack Riſing and Set- 
ting of any Star. 

Bring the Quadrant of Altitude to 
the V/eſt-ſide of the Meridian, the 
given Star to the Eaſt-ſide of the Ho- 


rizon, 


Uſe of both Globes. 109 
rizon, and the Twelfth Degree of Al- 
titude on the Quadrant to the Ecli- 
ptick, the Point of the Ecliptick be- 
low that Degree, is elevated 5 above, 
and its oppoſite Point depreſt 120 be- 
low the Horizon; that oppoſite Point 

on the wooden Horizon, ſhews in 
the Kalendar the Time of the heliac 
Riſing of any Star of the firſt Mag- 
nitude. - 
The Converſe * this Operation 
gives the Time of the heliac Setting. 
If the Star be of the Second Mag- 


nitude, allow 13 of * if or 
the Third, IP. Te, © 
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JAL S take their Names from 
the Circles of the Sphere to 
which their Plans are parallel, 
or with whoſe Plans they coincide. 

IJ. The Howr-lines are the common 
Se Afons of the Hour-circles of the | 
Sphere with thoſe Plans. 

Il. The File or Gnomon is a Line 

arallel to the common Section of the 

lans of all the Hour-circles of «the 
Sphere, 1. e. parallel to the Axis of 
Ge World. Hence, 
The Elevation of the Stile 8 
the Dial-plan muſt be always equal 
to the Elevation of the Axis of the 
World, above the Plan of the Circle 
to which the * IS parallel ; * 

tne 


114 Plain Dialing 
the Stile muſt always be directed to- 
wards the elevated Pole. 

III. An Horizontal Dial is, whoſe 
Plan is parallel to the Horizon. 
IV. A Vertical Dial is, whoſe Plan 
coincides with that of ſome vertical 
Circle. 

V. A adreft — Vertical Dial 
is, whoſe Plan is perpendicular to the 
Horizon, and whoſe Face looks dire- 
Aly South or North. 

VI An ere? dechning V. ing 
Dial is, whoſe Plan is perpendicular 
to the Horizon, but its Face declines 
from South or North, Eaſtward or 
Weſtward. 

VII. A direct reclining Dial is, 
whoſe Plan looks directly South or 
8 but falls back — the Ze- 
nit 
val. A frat reclining Vertical 

Dial, whoſe Reclination is towards 
the ſame Parts with the Latitude of 
the Place, and equal to the Co-lati- 
tude, is called a Polar Dial, its Plan 


paſſing through the Poles of the 
World. S 


IX. A 


„ — A — 


J- 


e 


ro ; 75 pes 
i, 
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NN. A direct iuclining Vertical Dial 


is, Whoſe Plan looks directly South 
or North, but makes an acute Angle 
with the Horizon. | 
X. If the Latitude of the Place, and 
the Inclination of the Plan be towards 
contrary Parts, and the Inclination e- 
qual to the Co-latitude, that Dial is 


called an Equiuoctial Dial. 


N. B. Every Dial-plate having Two Faces, it is plain the 


upper Face of the Equinoctial Dial ſhall have its Reclination 


equal to the Latitude, and the under Face of the Polar Dial 
an Inclination equal to the Latitude, © 


XI. From what has been ſaid, it 


may be eaſily known what is meant 

by reclining declining, and inclining 

declining Vertical Daals. 
XII. An erect Vertical Dial, whole 


Face looks directly Faſt or Weſt, is 
called a Meridian Dial. 


XIII. The Sabſtilar is the Line in 


the Dial-plan, upon which the Stile 
is ſet. It is the common Section of 


the Dial-plan, and the Plan of a great 
Circle paſſing through the Poles of 


the World, and thoſe of the Plan. 


1 Pros. 
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FIG. 32, 
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716. 33. 


116 Plain Dialing 


T O find the Reclination of a 
Tv... 


"PROBMA.... | 


TO frd the Inclination of 4 = 
Plan. 
Let a B be a Plan inclined to the IN. 


Horizon An, apply to the Plan as 


a Quadrant por, ſo as the Plummet 
CE may ſtrain the Surface of the Qua- 
drant, I fay, the Arch px is the Mea- [ 
ſure of the Angle of Inclination AB n. 
Draw BG I HR, becauſe cx || Bc, the 
£ BCF = Ce, bit Dor bs, 
both being right Angles, the J Þ ce 
—ECF =GBH— BC, that is, DCE 


= ABH. ©. Z. D. 
PRO B. II. 


Let as be the reclining Plan. Draw 
BG L HR, repreſenting the prime Ver- 
tical; ſo AB & is the Angle of Recli- 
nation. Raiſe k L I AB, apply a Qua- 


drant cpr to KL, fo as the Plum- 


line o may ftrain the Face of the I. 
Quadrant, I fay, px is the Meaſure of 
the Angle of Reclination ABG. 1 


_— 
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In the right angled Triangle N k B, 
the Jes R NK + N BK = A right Angle 
pc; but, becauſe cx || Bc, the 
le ECF = BNK, therefore DCE = 
NBK. 9. A Ry ED 


| PRO3B3. III. Plate IV. 


FO find the Declination of any 
1 Plan. 1 

Take a Piece of Board, whoſe up- 
per Surface is a right angled Paralle- 
logram, as DB, on it deſcribe a Cir- 
cle * 2; on the Center c ere& a 
Pin perpendicular. Draw FG BE, 
Mu IBE, LNLIFG, and place the 
Plan pB horizontally,. with the Side 
BE applied to the Dial-plate. Obſerve 
when the Shadow of the Top of the 
Pin is on the Periphery of the Circle, 
55 at S in the Forenoon, and at x in 
the Afternoon the ſame Day; biſect 
the Arch x with the Diameter KL, 
tis plain KL is the Meridian, and 
LN k MA, is the Angle of Decli- 
nation. | | 


PRoB. 
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PRO B. IV. 
70 find the Diſtances of the Hour. 


lines on an horizontal Plan. ] 

It is plain the brazen Meridian re- 
preſents the Line of 12. 

Rectify the Globe to the Latitude 
of the Place, bring the Equinoctia 
Colure to the brazen Meridian, turn 
the Globe Weſtward, until 15* of the 
Equator paſs the Meridian; the Arch 
of the Horizon, intercepted betwixt 
the Meridian and Colure, is the Mex- 
ſure of the Angle formed by the Line 
of 12. and the Line of 1. at the Cen. 
ter of the Horizon. Again, turn the 
Globe Weſtward, until 30 of the E- 
quator paſs the Meridian, ſo you have 
the Angle of the Lines of 12 and 2 
as before. Fr 

The ſame Hour-diſtances ſerve for 
the Forenoon. 9 

'The Subſtilar is the ſame with the 
Line of 12, and the Elevation of the 
Stile is equal to the Latitude of the 
Place. e N 


PRO. 


y the Globes. 1 
Pros. To. 


FO find the Hour-diſtances on a di- 
rect erect Vertical Plan. 
Rectify the Globe to the Latitude 
of the Place, bring the Equinoctial 
ge Colure to the brazen Meridian, and 
al the Quadrant of Altitude to the Eaſt 
Point of the Horizon, turn the Globe 
hel Faſtward, until 15 of the Equator 
chMpaſs the Meridian; the Arch of the 
xt Quadrant, intercepted betwixt the 
g- Meridian and Colure, is the Meaſure 
neflof the Angle of the Line of 12. and 
n-M Line of 11. at the Center of the ver- 
heſ tical Circle, Sc. Ret 
E. The ſame Hour-circles ſerve for 
vel Afternoon. The Subſtilar is the ſame 
„ Jvith the Line of 12. and the Ele- 
vation of the Stile equal to the Co- 
or latitude. 1 
Direct reclining Vertical Dials are 
hes the ſame with direct erect Vertical 
he Dials, in a Latitude equal to the La- 
hel titude of the Place + the Reclination, 
according as the Reclination 1s to- 
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Altitude to 25 of the Horizon ( rec- 
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wards the ſame or contrary Parts with 


the Latitude, _ 
The ſame holds in direct inclining 


Vertical Dials. 


Pros. VI. 


F th find the Hou r-diſtances on an t- 
rect declining Vertical Plan, dt. 
clining from S ourh Weſtward, Jab. 
Paoſè 25 

. Rectify the Globe to the Latitude 
of the Place, bring the Quadrant of 


koning from Eaſt toward South) andi 
bring the Equinoctial Colure to the 
brazen Meridian, turn the Globe Eaſt 
ward, until 15% of the Equator pals 
the Meridian; ; the Arch of the Qua. 


_drant, intercepted betwixt the Colure 


and Meridian, is the Meaſure of the 
Angle made by the Line of 12. and 
Line of 11. at the Center of the deci: 
ning Plan, &c. 

2. Bring the Quadrant to 25˙ 0 
the Horizon from Weſt Northward, 
and the Equinoctial Colure to the bra- 
zen Meridian, turn the Globe mY 

| wat , 


— 
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vith ward, till 15 of the Equator paſs the 

Meridian; fo you have, as before, 
ing the Hour-diſtances from 12 to r. Ge. 
3. Keep the Quadrant in the ſame 
Poſition, bring the Equinoctial Co- 
lure to 25 from South Weſtward, the 
Arch of the Quadrant, cut off by the 
. Colure, gives the Angle made by the 
ab. Subſtilar and Line of 12. and the 
pl Arch of the Colure, intercepted be- _ 
twist the Quadrant and Pole of the 9 
ide World, gives the Elevation of the 9 
of Stile. — 
ec- We ſhall refer declining reclining, 
nd and declining inclining Vertical Dials, 
the until we come to the Projection of 
t the Sphere, as being more eaſily done 
al that Way. | 1 


| Pros. VII. ow _ - 
70 deſcribe a Polar Dial. 


Draw the horizontal Line M K, 
upon which raiſe the Perpendicular 
ol Þ 12. to any Length, upon 12 as a 
dl Center, with 12 D as a Radius, de- 
b 
0 


ſcribe a Semicircle NDL, which divide 
into Twelve equal Parts, 2 
1 „ 


4 
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Center 12. and each Diviſion, dray 
Lines 12 E, 12 , Sc. So you have thi 
Hour- points x, r, 6, k, Sc. on the 
Horizontal Line Mx. Lines drawn 
through theſe Points, parallel to 125 
are the Hour-lines. 

A Pin, erected at p perpendicular 
to the Plan, and equal to 12 Þ, 1s the 
Gnomon, pointing the Hour with the 
the Shadow of its Top. | 

Or a Plate erected perpendicularly 
on 12 D as a Subſtilar, having its Al. 
titude equal to 12 b, and its upper 

Side 12 Þ is the Stile. 


Plate IV. 
. PRO 3. VIII. 


O deſcribe a Meridian Dial. 

4 Draw the horizontal Line My, 

and make the Angle Mme equal to 
the Co-latitude of the Place, ſo B35 

is the common Section of the Equa- 

tor and Meridian Plan, raiſe pc I By, 

and in it take any Point c for a Cen- 

ter, and on it, with op as a Radius, 

deſcribe a Semicircle NDL, which 
divide into T'welve equal Parts, ſo you 

may have the Hour-points E, f, Ge. 

6, * ds” 


<4. | 
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in the Line By. The Hour-lines are 
Lines drawn through theſe Points * 
allel to ov. 

The Stile is a Pin equal to © Do, e- 
rected perpendicular to the Plan at p, 
as in the Polar Dial. of 


The Problems of the Sphere may 
be ſolved by /pherique Trigonometry : 
By it too we may calculate the Hour- 
diſtances on the ſeveral Dial-plans ; 
which Calculation we ſhall refer to 
the Projection of the Sphere on the 
Plan of the Horizon. 
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. 
Moſt PROBLEM s of the SPHERE, 
1 


Spherique Trigonometry. 


LEMMA I. Pros. I. 
O find the Sun's Place in the E- 
Lclipticł. 

Keep in Mind the Days on which 
the Sun enters the ſeveral Signs, which 
are theſe, N 


1 N _£þ 

March to. April 9. May 10. 
S . 3 

June 11. July 12. Auguſt 12. 
oh FW „ 
vere: 14 „ 

. SZ X. 
Dec. 11. Fanuaryg. February 8. 
If, at the Day given, the Sun be in 


the Sign proper to the given _— 
r NS. ub- 


128 Hhherique Trigonometry. 
0 „ ſubtract the Day the 
Sun entred that Sign 
59 8 from the Day given; 
318 5 the Re. 
* i mainder into 59.8” 
3 5 ſo you have the De- 
— — gree of that Month 
IT 49 36 Sign the Sun is in. 
3 1 So Auguſt 25. the 
WM 12 48 44 Sun is in mx 129. 48. 
e 
13. and 13 * 59. 8“. 12. 48,44 
If the Sun be in a Sign different 
from the proper 


de og 


= Sign of the Month 
4 44rd from the Number 
# 0 of Days contained K 
+ 6 in the preceeding? 


—J Month ſubtract the Id 
- Day of the Suns 
Entring into that L. 
59 $8 Month'sSign, to the 
132 5 Remainder add the 
Dr ao Day of the Month tb 


5 given; that Sum L 
BI Pons multiplied into 59. = 
(9 S* . 3 * 2 8“. gives the Degree th 


the Sun is in. 


80 


Fpberique Trigonometry. 12 9 
80 Auguſt 6. the Sun is in Leo ME 


380.20“. for 31 — 12 + 6 x 59.8. 
149. 38“. 20”, 


Pros. l. 


7 ven te San's Place, to find the 
neare ef Point. 


Lena IL 


Divide the IT into Four Wu 
(rants, thus, 
I. . 
1 . S. Ken 
3. . . 7. 
4. . . 


While the Sun is in the firſt and 
bf Quadrants, Y is the neareft Equi- 
noctial Point, and when in the mid- 
de Two =. 

In the Firft Quadrant, the Sun's 
Longitude is the Diſtance from the 
neareſt Equinoctial Point. 

In the Second Quadrant, 180% — 
the Sun's Longitude is the Diſtance. 

In the Third Quadrant, the Sun's 
Longitude — 180%. is the Diſtance. 

In the Fourth Quadrant, 3600. 
the Sun s Longitude is the Diſtance. 

R PROB. 


* 7 * 8 a 
EOS 4 
* 43 * 
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Plate V. Prox. III. 

FI. 37. 
O find the Sun's Declination andi 
right Aſcenſion. 


x. Let v E Q be the ſolſtitial Colure | 
EQ the Equator, S w the Ecliptick, O 
the Sun's Place, Y © or = © his Diſtaves 
from the next Equinoctial Point, ep 
a Meridian paſſing through © the Sun' 
- +28. Trig, Place, 'tis plain . 7 O.:: S. 
F. V. Op. that is, R. O Diſt. ab Equinott 

: greateſt Decl.. to preſent Decl. 
bag) © . *B'S-. ID Ob: „ 48 that 1s, 
T greateſt Decl. . r Decl.: . Diſ. ah 
E. uinock. on the 1 
fn the Firſt Quadrant, Y Þ is the 
right Aſcenſion. 
In the Second Quadrant, 1805 — 
YD is the right Aſcenſion. 
In the Third Quadrant, 180%. +Y» 
is the right Aſcenſion. | 
In the Fourth Quadrant, 360%. — 
Tp is the right Aſcenſion. 


E Pros 


e UTE. III ne RFPS ] DAI 9 nee - 


nd 
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FROM FT 8 


O find the Sun's ortive or occidu- 
al Amplitude, and his aſcenſional 
Difference. 5 

Let zH N be the Meridian of the 


| Plate V. 
FI. 38. 


* 


Place, nr its Horizon, E the Equa- 


tor, L the Ecliptick, © the Sun's 
Place, draw the Meridian Oy, that 


cuts off the right Aſcenſion at 4, and 


F, the Point of the Equator that comes 


to the Horizon with the riſing Sun, 


cuts off the oblique Aſcenſion, ſo x4 
is the aſcenſional Difference, and O 
the Amplitude; 'tis plain Tr q . TO 4* 
„ R. & 8 *TOmmt. 
aſceniional Diff. and RqQ.*Od* :: R. 


O. 5 


neee 4 


| 6 ven the Sun's Altitude and Decli- 


_ 4 In 
EZ 
TDecl. :: R. 

* 


7ig. 


Plate V. 
FIG. 39. 


nation, and the Latitude of the 


Place, to find his Azimuth. 


In the Triangle Oz we have gi- 


ven P© the Co-declination, 2 © the 
Co-altitude, and p z the Co-latitude, 


lought the Angle v2 © the Azimuth. 


3 125 O. 


r 
1 a, LS 
0 =” 


| x 3 2 $, % 1 Trigonomeiry, 


12. 7102 + 27 :: 1102— 27. 
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Plate V. 


FIG. 39. 


2 40. Trig. 
. IV. 


Plate V. 
FIG. 40. 


2 O. 22 O, the, Meaſure or the oh 


from 12. 
70. find the Beginning of the Mor- 
| ning, 


tion 4© being known, x© and O 
are cafily found, and pN is equal to 


Hur from Midnight. 


PO + 30D —PD= gy. 
20. R:: Op. Oz. 
Sp: 0, Bm. 
O25 1 8 = 2 O. the Ari: 
muth. Q; Ea. 


PrOB, VI. 


en the Sun's Altitude, Azimuth 
and Declination, to find the Hour 
of the Day in any given ORE 
In the Ale pz©, O. 


— 


Pros. VII. 


m e „ _&S I FI 


aud Ending of the Evening 
Twilight. 
The Depreſſion o, and Declina- 


the Co-latitude of the Place, ſought 
the Angle Oy x, the Meaſure of the 


T:N©. 


Spherique Trigonometry. 133 
> rz NO. zT OTN :: TzPO -N. 

ZK. | 

NOT ix = $3. 

OP. R:: Op. Op. 

PN. R:: ND. NPD. | 

„ Orp + ND Or, the Hou 

from Midnight. Q, E. F. 


LEMMA III. Pros. VIII. 2 
| IG, 41. 
65 70 find the Declinat ion of any Star 
„ Obſervation. 6 
Let HR be the Horizon, EO the 
, Equator, 2 the Pole of the World, 
ur Iz the Zenith, s, c, C, or / the Star, 
obſer ve the Star's Meridian Altitude, 
HS, HO, R/ RE; ttis plain HS - HE 
Es the Declination North, us — 
10 = BO, RE— RP ==Þ& WUD - 
- declination, and Rs + RM As the 
15 MDeclination. : 


a Lemma IV. Pros. IX, 

to (Len the Sun's right Aſcenſion, to 
find the right- Aſcenſion of any fixt 

ne Notar, by Help of a Pendulum Match. 


1 _ . When 


I 34 Fpherique Trigonometry. 
When the Sun is on the Meridian 


ſet your Watch at 12. obſerve the 
Hour and Minute when the Star comes 


* 32+ Trig. | 


*. 


Longitude aud Latitude. 


* Y E. F. 


1 
to the Meridian, that Time reduced ] 


to Degrees of the Equator, is the 
Difference of their right Alcendions, 4 


Paos, KF. = 


Iven the Declination and right A.. 
ſeenſton of any Star, to d 110 


Make EO the Equator, c1 the . 
cliptick, v, _ their Poles, and s these 
Star; its Declination as being given 
ps is known, and 9? — Ya, the; 
Star's Diſtance from the neareſt E- 
quinoctial Point, meaſured on the E- 
quator, =E A bee 2 PS. 

In the Al Z S, 25 R:: 2 PD. 7p p. 

SPP DP SD. 

or D. Gs D': : c 2. c 2. Co-lat. 

ien e 
which known, the Longitude is eaſi- 


ProB 
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Plate V. 


Pros. XI. 15 Fig. 4% 


7 find the aſcenſional Difference of 


any fixt Star, and conſequently 
its oblique Aſcenſion and Continuation 
above the Horizon. | 

It is plain o a is the aſcenſional Dif- 
ference, and s being the Star on the 
Horizon HR, and Ps a being the Se- 
condary to the Equator x RG. 
TSA: R. 0 A. i. e. TCo-lat.. T1226 

K. aſcenſional Difference. 

That aſcenſional Difference ſubtra- 
ted from the right Aſcenſion of the 
Star, if it declines towards the eleva- 
ted Pole, or added to it, if other- 
wiſe, gives the oblique Aſcenſion. 

The ſame aſcenſional Difference ad- 
ded to, or ſubtracted from o. accor- 
ding as the Declination is towards the 
elevated or depreſt Pole, gives the Se- 
midiurnal Arch of that Star. 

In the ſame Triangle the ortive Am- 
plitude OS is calily found. 


Pros, 


Plato v. 
Fl6. 43. 


he riſes achronically. 


136 $; pherique Trigonometry, 
5 PROB. XII. 


G* ven the oblique Aſcenſion of any [ 
Star, to find its coſmick and 4. 
chronick Riſing. N 
Let s be the riſing Star. S 
In the Al V oa, we have given Yo 
from the oblique Aſcenſion given, theſ v 
Le OY A= 23. 30. and E o A the An- 
gle of the Equator with the Hor y 


20]. 5 | | 2 N 
Draw the Perpendicular Y c, and} Þ 
res an: oTW. SOT s. li 


OYATOYG CYA. 
0 TA. G TO:: TYO.TY a. 
So a, the Point of the Ecliptick 
that riſes with the Star, is known; 
when the Sun then comes to that 
Point, the Star riſes coſmically, and 
when he comes to the oppoſite Point, 


In the fame Triangle, the J Y ao 
is eaſily found. 


PRro8, 


ny 


0 
he 
\N- 
l- 


nd 
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P Ro B. XII I. 


0 find the heliack Riſmg and Set- 
ting of any Star. 


Plats V. 
Fs; 44 


Let p be the Sun's Place while the 


Star s riſes heliacally. 

In the A apr, right angled at p, 
we have given rp the Depreſſion, and 
the Jle ꝑ A D, that the Ecliptick makes 
with the Horizon, and AD. D:: R. 
ap foY a +aD=YTD, gives the Sun's 


Place when the Star riſes or ſets he- 


lacally. 


— ͤñUnüj— — — 


a de esc SS Se SS Ss d 
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CONTAINING 


The STEREOGRAPHICK and 
_OrrroGcRaPHnick PRO- 
JECTIONS of the 
i. 


b e e e e D D IODC 


OP TY” 23 


Spherique Geometry, 
CONTAINING 

The STEREOGRAPHICK and Or- 

THOGRAPHICK PROJEC- 

_ TIONS of the SPHERE. 


Y 
* — 
— — £ 


DETINITIOXs. 
. { | TEeREOGRAPHICK Profecti- 
C 


on repreſents the ſeveral Cir- 
PF cles of the Sphere, on a Plan 
paſſing through its Center, in ſuch 
Sort as they would appear to the Eye 
were it placed on the Surface of the 
sphere, and at the Pole of that Cir- 
ce on whoſe Plan the other Circles 
are projected. a} 

II. That Circle, on whoſe Plan the 
other Circles are projected, is called 
ie Pri Cirele, 
PD : 1 


; 142 dpherique Geometry, 
III. The Line of Meaſures of any 
Circle, is that Line in the Primitive 
Circle, in which the Center of that 
Circle, when projected, is found. 


F16.47,48. | P ROP. I, 


Fr ery Circle on the Sphere, whether 
parallel or oblique to the Prini— 
tive, is a Circle in the Projettion. 
Make rc the Circle to be projected 
on the Plan of the Primitive Ec, at 
whoſe Pole a ſuppoſe the Eye to be 
placed, then ſhall ; be projected into 
b, and c into c; and becauſe Ab: 
Ac, the Cle Ac pP = arc, therefore 
the Ale apc is ſubcontrarily cut by 
Dc or bc, therefore bc is a Circle. 


3 Prop. II. 


He Diſtance of the Center of any 
great Circle from the Center of the 
Primitive, is equal to the Tangent 0 
its Elevation above the Plan of tht 
Primitive. 91 


Suppoſe 


1 . 
—  _ ck 
* 


the Circle gc on the Plan of the Pri- 
mitive EG, the Point B appears in the 
Line of Meaſures at 6, and rb = 


0 2 and BAC is ba right. 


5 at z, that i is the Center of the 
rojected Circle a b n, and F i 


1 Geometry. I 43 
Suppoſe. the Eye at a, projecting. 


:BFH, the Point c appears at c, and 


ova == 


Biſect bc the projected Dia-7 ** 15 


374 the Ele, ation of Bc above the 


ie 
For, becauſe A F“ L þ c, the A; 


< Def. 6. 
Trig, P. IV. 


Ar, FAC, Ac are ſimilar, and *8 e. 6. 6. 


wn = ap* = ACF == SK 
refore BFa= ATF, therefore their 
omplements are equal, vig. BFE 
F Az Whoſe Tangent is Fi. ©, 
= 
Cor. 1. The Radius of the proje- 
ted Circle is equalto the Secant of its 
Jevation above the Plan of the Pri- 
tive bi= at. | 
2. by the Diſtance of the projected 
rcle from the Center of the Primi- 
ve on the Line of Meaſures, = 
AF ri EFH the Co-elevation. 


meter Im, that ſhall be the Axis of 


20. C. 3» 


3. Set eee draw the Dia- 


B C 


2 — „ 1 
Lan 


4 * — - - _ 1 = — 
g » — a — 23 = —- 2 
ads We . . n 1 — * 1 a Js "£ = — r 
— — 2 ES DS Rx — = oi * = —_ = 5; 
— — * oy — — — —W— 4 IS ꝶ)ꝙVvʒ . Ao, Peet 1 - 
r 1 — — = r 
- 


dig 
4 = ft" 
* Mons 
LE 
= = — oy - — 
a >_ \ R 
— 


2 1 


Plate VI. 


FIG. 50. 
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— 


BC, and J, m, its Poles, joyn am; tis 
plain the Pole 2 ſhall appear in the 
Line of Meaſures at p, and p its Di- 
ſtance from the Center of the Primi- 
tive, = Trap Elevation. 

4. Hence, the Pole of any great 
Circle falls always betwixt the Center 
of that Circle, and that of the Primi- 
tive. „ 

Praxis. In projecting oblique great 
Circles, reckoning the Diſtances from 


the Center to the Primitive, then the 


Diſtance of the Center = Elevation, 


the Diſtance of the Pole r; Elevati- 


on, the Diſtance of the projected Cir- 


cle on the Line of Meaſures = * ; Co- 
elevation, and the Radius = Secant of 


the Elevation. 
PRO p. III. 


2 ery great Circle perpendicnlar 10 
the Primitive, is projected into a 


right Line, and is meaſured on the 


Line of Semitangents. 

Suppoſe the Eye at a, projecting 
the Circle x x 6 upon the Plan of the 
Primitive x 6, the Points , o, p, &, u, 
| appear 


K * * 2 I 
* EF * . 9 * * 5 K n 14 a 
* . k ; 4 * . 
* 
» * 
7 * 5 3 bog? N * 
7 a8 7 


| oe e> m2 


, S „ 


F at. +1 WI oe 4 


|. WIS. of Uh: Ot hantnpy 


A F YT k , CY . , 
* bo He I ene key > _ 5 ge 5 I * * * £ 
$4, >. EK. II ITT 2 
— . p® 2 A ** * 2 IF ®.4 * 
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appear to the Eye at v, a, b, d, e, 


e therefore the whole Arch BHG ſhall 
- be projected into the Line EG But 
-r = AA = TUT = Tino. ©, 3 
E. D. 5 : | , 7 8 i 
r TG IEP Plate VI. 
e Diſtance of the Center of a lee 


th er Circle, whoſe Pole is in the 
Plan of the Projection, from the Cen- . 
ter of the Primitive, is equal to the >. 
| Secant of the Diſtance of that leſſer "0 
- Circle from zts Pole, and its Radius 
i equal to the Tangent of that Di- 
Fance. RY 
i Let the leſſer Circle pc be to be 
rojected by the Eye at a, upon the 
lan EG, in which Plan the Pole d of 
the leſſer Circle is found. It is plain 
be ſhall be the projected Diameter, 
which biſected gives 7 for the Center, 
% is for the Radius. 
The A® A8 H, cFn, having the {© 
at *p and *F right, and the Cn com- 5377 e.3: 
mon, are ſimilar, then we have 4 A. Pv. 
TBS = TAB = FOB © = BC 3. Ds a 
IIS =a right = Bi 
* „ FB0 


Plate VI. 
FIG. 52,54. 
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BGH PBI, therefore 31 = the Ra- 
dius 5, is the Tangent, and Fi the 
Sccant of Bs. O. E. D. 


ET N 
* * ” r R VL ay Ss N 0] * 
9 9 > 3+ a 5 by e nean Nn. 
* r . BR ADR. 
K A 8 2 9 3 » enn - in PX * 
* FN : $4 eget nr 3 10 1 * 5 5 «+ . 
t — 0 N * : : ; a 


PRO P. V. 


T2, deferibe « leſſer Circle, whnſe 


Poles ase not in the Plan of the 


Projection. 5 


Let the Circle pc be to be proje- 


cted by the Eye at a, on the Plan EG; 
6 ſhall be its projected Diameter, 


which biſected gives d for the Cen- 
ter. It is plain eb, Fc are the Semi- 
tangents of the Arches 5H, CH, i. e. 
of the Diſtances of the Extremities 
of its Diameter from the Pole of the 


r Ea 


Plate VI. 
FIC. 68. 


Prop. VI. 


F Two Circles BF, ABI, cut each 

other at B, the lie FBI made by the 
Circles = e ap @ made by their Ra- 
dit, at the Point of Inter ſection B. 

Draw the Tangents Bp, BE. Be- 
cauſe the infinitely ſmall Parts of the 


Circles at s, coincide with Bp, B. 


there- 


oo _ : * * "Pa, * 
ee 7 e N N 
7.20%; N * 2 ' 

* * 
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therefore the curved. Angle FB1 = 
DBE = the right /* DBS - EBG 
the right Ce EBA —EBC=cBA. ©, 
BU IR: by. 


| | of Plat VI.“ 
PRO P. VII. F. 63. 


ALL great Circles paſſing through 
the Point b have their Centers in 
he Line 1L I EI the Line of Mea- 
ſures to the Circle abn perpendicular EO 
to the Circle EG, and paſſing through | 
1 zfs Center. 
: The Center of the Circle o is in 
the Perpendicular 11, as at x. 
5 For all great Circles on the Sphere 7," Ts: 
cutting each other at Points diame- * * 
trically oppoſite, their Repreſentatives 
in the Projection mult cut at the fame 
projected Points, ſuppoſe b, c, now 
the Al K, x2c have the Angles at. e. 
right, 26 = Zr, and ix common, 
therefore K, Kc being equal, are the 
Radii, and x the Center of the Circle 
09 ED: Ü | 
| Schl. The Diſtance K of the Cen- 
ter x, from : the Center of the Per- 
pendicular a4n, is equal to the Tan- 
"0 _— _ 


* N 5 . 1 £ 
7 - 
me 4 2 
1 1 
* o — — * — —— — 
— N - 4 — PIO vas; 
N * wc = os 4 4 1 a 

ARS Np ii 2 Þ 4 AE PR Aes- > G IF 1 1 
Sr "Eft , n , - l : — , . 4 * 
: OSS mo or N — xx — r p 52 4 2 
— 2 N a _ r = — (IT ” . — pf — 2 RS . 

Lm * OH es rat 0 „ ge = A Py — 3 - 2 2 I 

= — mee: ET me 


Py = Rs he * 
ed. mate cp — — — 
HFS] . 
7 8 
eee en 


. 4 4 * 
4.4 Bak ps a = * J 
l 15 2 of f 1 
8 * A * 
* 5 ) * 
F PAF 
bo 
* 
1 
i 4 : 
: * 
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© 6b, 
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FiG- 6. 


$ 
. 3. 
| > 25. e. 1. 


29. ©. 


I, 


, . 


v4, e. 1. 


therefore p84 = 


gent of the Angle a bs, anſwering to 


the Radius 26, for ik = the Tan- 


gent of the Ce zbx© =L* HR. 9. 


= 2... 


Plate VI. 


Pi VIII. 


77 Angles ant by Circles on the 
Sphere, are equal to the Angles 
made by their Repreſentatives on Ih 


Plan of the Pro jeer ion. 


ms the Eye at 4, projecting 
the L* RBS on the Plan EF; draw 
BD, BC T'angents to the Two Circles 


at 8. The Plan vn made by the 


Tangents, and E, are both perpen- 
dicular to the Plan of the Circle B G, 


therefore their common Section pe 


is perpendicular to that Plan. The 
Eye at a projects ps into DF, and 


os into cr. I fay, the & pre = L® 


DBC. Draw g EF, joyn a & The 
Dan == a0 Bp == ASQ = BY D, 
„r. In theA® cps, 
CDF, the Angles at Þ are right, DB 
= DF, and CD are common; there- 


fore the 4 DTC = A pac. 9. 


E. 
PRO p. 


m 


8 


1 i We — — 


* 


f ee — 3 * 1 * 
n 4 e "'Y 1 * 1 
ao R 1 

* > „ 7 


. A * 
SO EEE” R , 
4%; [2 3 1 * 
* . * ? 
+ 


* * ae 
; * 1 8 ARS 4 
Se. 3 * IE; 
N 
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P Ro. IX. Plate VI. 
| 1 FIG. 87. 
[ F a great Circle 7p Np paſs through 
the Poles of the Two great Circles 
£Q, Ho, and if p, N, the remoteſt 
Poles of theſe Circles, be foyned by 4 
right Line p N, about which p N, as an 
Axis, ſuppoſe a Plan pDKN to move, 
the Arches k O Do of the Circles aq, 
HO, intercepted betwixt PDKN, and 
the Circle 2 PN p ſhall be always e- 
qual, as alſo the Arches of any Two 
Parallels æ q, ho to theſe Circles, 
For ONO PD = NK, aud . 
oPD =QNK being the Inclination of 
the Two Plans, therefore po = kx Q 
the ſame Way do = kg. ©. E. D. 


Trxo?: XK. 
TO make the Scale of natural Sines, 


Tangents, Secants, Semitangents 
and Chords. 1 
Divide any Circle ayBE into Four 
(Juadrants, and each Quadrant into 
90. tho' here we have only every 10? 
marked. 90 N 
RY x: "nl 


Plate VII. 
FIG. 8. 


„ © I; 


1 50 9 oberigque G 


— CIIE —— 
S .- 1 


Y 444 


I. Tis plain, that Lines drawn from 
ench Degree of the Quadrant ad I ac 
the Radius, ſhall mark the Sines of 
the ſeveral Arches on that Radius ac, 
thus # x cuts off c x* = f = 409. 
So CA is the Line of Sines. 

2. Draw xn touching the Circle at 


E, Lines drawn through the Center c, 


and every Degree of the Quadrant 
AE, ſhall mark the Tangents of the 
ſeveral Arches on the Line E E, and 


ſhall themſelves be Secants of theſe 


Arches, which Secants, being tranſ- 
poſed to c a produced, gives CK for 
the Line of Secants, and EH is the 
Line of 'Tangents. 

3. Through p, and each Degree of 
the Quadrant ER, draw right Lines, 


thele ſhall cut off the Tangents of the 


Half of theſe Arches on the Line cs. 


So cs is the Line of Semitangents. 


Draw DB, on p as a common 
Center with the Chords of the ſeve— 
ral Arches of the Quadrant pn, as 
Radu deſcribe Arches, theſe fhall 
mark the Chords of the ſeveral Ar- 
ches of the Quadrant p, on the Linc 


' DB. S0 DB Is the Line of Chords. 


PRO. 


- | or 
Aw 


«4 „ 1 = 
” 10h L 
) 10 9 
— | 
— 
- 1141 
: — i! 1 | 
of | ö | 5 | 
. p ISTH i . mn \ 55 ö u 
= ty e 9 
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Prov. XI. Pros IJ. 


f O find the Poles of any Circle. 

1. The Poles and Center of the 
Primitive coincide. 

2. The Extremities of a Diameter 
perpendicular to a right Circle, are its 
Poles. rg 1 

3. 1; Elevation of any oblique Cir- 
de, ſet off from the Center of the 
primitive on the Line of Meaſures, 
gives the Pole of that oblique Circle. 


Prop. XII. Pros. II. 


Plate VII. 
Fi6, 49. 


"a lay down on the Projection any 


Angle required. 


I. If the Center of the Primitive 


be the angular Point, the Caſe is the 
ame as in plain Angles. 


2. If the angular Point be in the 


Periphery of the Primitive, as at a, 
trough a, and the Center x, draw 
ac; on a and c, as Centers with the 


Scant of the Angle ſought, ſtrike 


Two Arches cutting one another at æ, 


that 


4 
1 
41 2 * = 
n 
— vt — 


o 1 1 
—— ace 
— 
2 % © 


— 
— . 
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i 
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* 
U. 
12 
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f 
1 


making any Angle, as Hh = Foe. wit) 
the Primitive. 1 


that is the Center of the Circle, and 


61, upon L, as a Center with the Ra. 


Arch, and upon the given Point 7, 


* 5 ERIN: WARES -. .. 4 RL GONG 8 _ 

; SS ESI "hy TY ry _—_—_ 

. © « I OE IS 402" ® co, 8 1 2 
A — 


N HOME * 8 
— ; TIT: * 
# 8 - 


152 Jpherique' Geometry. 


HAC the Angle ſought. 

3. Let & be the angular Point, and 
the Angle-to be made by oblique Cir- 
cles, that Angle, as HN, ſhall be 
made by Sr Hol. PRO P. VIII. 

4. At a Point 6 in a right Circle 
DE GF, to make, with that Circle, an 
Angle of any Number of Degrees 
25 e onal We ; 
 Praw HExK I DF, through k and e 
draw Km, ſet off EPM, and 11 
LDF = 68%. anſwering to the Radius 


dius L, deſcribe a Circle; it is done. 

For Je HGD o. and N H = 225 

then VN = 68%. ©. E. F. 
PRor. XIII. Pros. III. 


O adraw a great Circle paſſing 
through a given Point p, aud 


Upon the Center x, with the Tan- 
gent of the given Angle, ſtrike an 


with the Secant of the ſame Angle, 
{trike 
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ſtrike another Arch; their Point of 
Interſection Eis the Center, and 22 
the . pr of the . fought. 9, 

E. | 


Y 3 PROP. XIV. Pros. IV. Plate vll. 


15 Gs 61, 


le 
2 draw a great Circle paſſing 
I through any Two Points f, G, 


i within the Primitive. 

Through either of the Points, as x, 
F draw a Diameter AH, croſs it at 
1 right Angles with the Diameter n p, 
b. joyn FB, and draw BIT FB, and cutting 


ede produced at 1, that Point 1 is a 
„Third Point, through which the Cir- 
cle muſt paſs. 
Wie have here only to prove that 
the Line n K, joyning the Points of 
Interſection with the Primitive, is a 
„Diameter. If you fay it is not, let 


70 
„ux u bea Diameter, meeting Hr con- 
ith Unued at L, then EHXEL' r EI 35 e. 3. 
= 4 Da <E HX EM, therefore EM = Cor. 8.6, 6, 
in EL. Q, ZE. A. 
an 5 
P, ES — a 
de 9 1 
jke . | 


* 
1 E 


— ä 1/9». ew — —ñ—h;.ñ—ñ— — — 


Plate VII. 
Fi6. 6% , 


a2 h. 


— — 


etry. 
Prxoe. XV. Pros. V. 


O draw a great Circle perpendicu- 
lar to a given great Circle. 
Draw it through its Poles. 
1. If the oblique Circle AK c muſt 
be perpendicular to BD a right Circle, 
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and paſs through a given Point x, 


through x, and the Poles of BD, a, c, 
agtcnde, a: Circle... ni jo 7 
2. If the Perpendicular AK c mull 
make a given Angle with the Primi- 
tive, as of 26%, on the right Circle 
BD, from the Center x, ſet off EX = 


Tangent of the given Angle, or from 


d 1. Cor, 2. 


the Pole 4 to x, let of A Se. 
cant of that Angle, ſo x is the Cen- 


1 


318 


3. If to the great Circle AK c a 
Perpendicular muſt be drawn, ſo as 
to pals through a Point #2 given in the 
Circle A Kc, through v, the Pole of 
AKC, and , deſcribe a Circle, and 
it 1s done. 

4. If the Perpendicular re 6 muſt 
make a given Angle, as of 62. with 


the 
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the Primitive, it is done by PROP 3 
XIII. Ter 


| Prop. XVI. Pros. VI. 


"O meaſure any Arch of a great 
i Circle. 


5 1. The Primitive is meaſured on 
the Line of Chords. 
Cy 2. Right Circles are meaſured on | 


| the Line of Semitangents. 
1 3. A Ruler laid through the Pole 
of any oblique Circle, and the Diviſi- 
le ons of the Primitive, cuts oft the like 
I Diviſions on the oblique Circle, by 
PRO p. IX. 


IG, 63. 


TO meaſure any [pheri que Angle. 


1. It the angular Point be in the 
Periphery of the Primitive, the Di- 
ſtance of the Center of the oblique 
Circle from that of the Primitive, 18 
0 the * Tangent of the Angle. 26. 
" 2. If the Angle is within the Pri- 
mitive, the Arch of the Primitive, in- 


; tercepted betwixt Two Lines drawn 
: 0 from 


PRO p. XVII. PROB3. VII. ee 


1 


c 


"Þ 56 Spherique Geometry. 
from the angular Point through the 
Poles of the Circles forming the An- 
ele, is the Meaſure of that Angle, fo 
d and y being the Poles of the Cir- 


cles ALC, 9 Q» the Arch de is the 
Meaſure of the % QLe, | 


Tie vis, PROP. XVIII. Pro B. VII. 
O meaſure any Arch of 4 leſſer 


C77 Cle. 

J On the Center of the Primitive; 
} with a Radius equal to the Semitan- 
N gent of the Diſtance of the leſſer Cir- 
cle from its furtheſt Pole, deſcribe 
a Circle; through the Diviſions of that 
Circle, and. the neareſt Pole of the 
lefler Circle, lay a Ruler, that cuts off 
the like Diviſions of the leſſer Circle, 
by Prop. IX. 


To project the $ en. on the Plan of 
Plate VII, the ſolfiirial Colure. 


Fs. 64, 
Ich the Chord of 6-2. deſcribe 
the Primitive, draw the Dia- 
% meter pp, repreſenting © the Equino- 
ctial Colure and Axis of the W News 
raw 
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Draw the Equator EQ L P, from E 

ſet off E W == 23. 30. joyn W S for 

the Ecliptick. On vp, produced as 

a Line of Meaſures with a 8 b — 4h. 
166. 300. deſcribe the Tropicks 1 S, 

tw on the ſame Line of Meaſures 
with a Radius — 7239. 30". deſcribe 

the Polars a a, B , ſet off EH = 34 

= Co-lat. Ediub. joyn HR * for the 
Horizon of Ediub. 

Find the Sun's Place in the Ecli- 
ptick, as ©, for any Time, draw © the <5. e. 4. 
Meridian vo cutting the Equator at 
rx; ſo © x is the Declination, and Y x 
the right Aſcenſion. Draw DON 
bo; ſo ps is the ſemidiurnal, and xs 
he ſeminocturnal Arch, and Y s the 
ortive Amplitude; for Dp ON cut the 
Horizon at s. 

Suppoſe the Sun's Altitude at any 
lime of the Day, his Place being O, 

0 be 39%. ſet off HK = 399. Draw 

91 | HR, Cutting DO at c, the 

arch po reduced to Time, gives the 

Hour from 12. and drawing © ZN 
hrough z, x, the Poles of the Hori- 

In, and e, cutting AR at , Rn iS 

ue dun's Azimuth. is 5 

To 
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Plate VIII. 
FIC. 66. 


| To project the ſeveral Circles of the 


on the ſame p p ſet off 7562. ſo you 


Point, ſet off O) = 38. and lay a 


I 58 9 pherique Geometry, 


Sphere, on the Plan of the Equint- 
tial Colure. 10 


He Primitive, Equator, Tro. 
picks and Polars are drawn as 
before, e p repreſents the ſolſtitial Co- 
lure and Axis of the World. On yp 
produced {et off 166. 30. * 1o you 
have the Center of the Ecliptick EY 


have the Center of Q nt the Hori- 
zon of Edinburgh. Suppoſe the Sun“ 
Place, October 20. to be m 82. that 
zs, 38 from = the neareſt Equinoctial 


( 
Ruler through y and ©, the Pole of the | 
F.cliptick, that cuts the Ecliptick at ON, 
the Sun's Place. Draw pop cutting 
the Equator at x; ſo £x is the right ; 

0 


Aſcenſion, and ox the Declination ; 
through o and 7, the Pole of ro}, 


lay a Ruler that cuts off O — De- 0 
clination ; the Point, where a Tangent . 
drawn through i cuts p Þ produced, © 


is the Center of the Parallel of De- ri 


clination #207, which cuts the Hort 
„ 


— NE EE Oe OT ry OE nn PLN 
4 9 * * as _ » * - * 9 


r OE TSS 


| Spherique Geometry. 
zon at s, c; ſo s is the full diurnal 


Arch, and E the ortive or occidual 
Amplitude. 


To project the & b on the Plan of 


the Horizon of Edinburgh, Lati- 
tude 56%. 


NS L uE the prime Vertical; 


the Equator being elevated above. the 


Primitive 34%. the North Semicircle 
of the Fcliptick 579. 30. and the 
South 109. 30“, are eaſily * drawn, and 
ae here repreſented by R, 1 S E, 
1 E, the * Point & is one Extremity '* 
of the Diameter of the Tropick of ; 
from Z, 
2 100%, 


30. (ZPT = 34 + 


669 300.) that gives the other Extremi- 
So TSS is eaſily. 


ty of its Diameter. 
drawn. The ſame Way is the Tropick 
of drawn. 

Let the Sun's Place be $* , find 
© his Place in the Ecliptick. Draw 
O cutting the Equator at x; ſo 
Ox is the Declination, and Y x the 


light Aſcenſion. 


159 


on 2 N produced, ſet off 


Draw A the Parallel“ h 
of 


Plate VIII. 
FI. 67. 


Raw the North and South Line 


2. B. 


16 b. 


r 3 j—q— 


160 ISpherigne Geometry. 
of Declination „O4; ſo Dy. is the 
ſemidiurnal Arch, ys the Meridian 
Altitude, and pH the ortive or occi- 
dual Amplitude. Take 7 ;Co-altitude 

for a Radius, and on 2, as a Center, 
ſtrike an Arch cutting o O at g, fo 
2 y is the Hour from 12. and cs the 
Azimuth from South. _ 2 

By Means of this Projection plain 
Dialing may be performed, for the 

| Hour-lines being nothing elſe but the 
common Sections of the Hour-circles 
with the Dial-plans; having, in this 

Projection, deſcribed the Hour-circles, 

and the Circle of the Sphere to which 

the Plan is parallel, their common 

Sections give the Hour- diſtances. 


PF - To make an horizontal Dial. 


He common Sections of the 
1 Hour-circles, with the Hort- 
20n, cut off the Hour-diſtances x1, 
N 2, N 3, Sc. from Ns the Meridian, 
or Line of 12. * 1 

Calcul. In the fpherique A” N 
right angled at N, U NYI =— 159. the 
Hour- diſtances on the Equator, A p 
| | „ 3 


| E Grey, 161 
1 and R. NP:: TIN PI. TN I. Z. 6 


. 'Lat. :: H. D. on the Equator 
rH D. on the Horizon, 


1 Tv make a 1 ere V. tien | 
: Dial. 


He common Sections of the 
Hour- circles, with 62 6 the 
prime Vertical, cut off za, E b, Sc, 
&c. the Hour-diſtances rom N 8, 
the Line of 12. 
Calcul. In the A*p E a, right angled 
at =, the Ce Sp a = 159, and 12 
Co-lat. and R. P: 11 Pf Tz a, &c. 


III. To make an erect Jetling ing Verti- 


cal Dial, declining, fappaſe from 
_ South, A, eftward 2 55 


t off 64 = 29. joyn 52 that 
is the declining | Circle. Draw 


2S2 ipd; fo 2, 2. are the Poles of 


pd; joyn 22 2, cutting Dd at 1, 2P2 
is the Subſtilar, v; the Elevation of 


the Stile, and 2 the Diſtance of the 


Subſtilar from the Meridian, the Ar- 
X ches 


162 Cpherique Geometry. 

ches S p, $4, Zr, &c. give the Fore- 

noon Hour-diſtances, Sc. =_ 
Calcul. 1. In the Al p ZE, right an- 


gled at 2, 2 =Co-lat. and 4 pz; 
{ «32 7. Co.decl. and K. 2“: : i. 
F. V. p i, elev. Stile. 5 
"By >. LT. WS. DI 
Som: from Mer. ⁵r | 

"2% | 3. P:2.R:: iS. Tip&.. P35 Wir 


Z FBS Ii + 159 = zpp. And 
+ K.*>7-; i. 


IV. To make a declining inclining Ver- 
tical Dial, declining 25% and inclin- 


Plate VIII. 798 400. 


FIC. 69. | | | 
Ct off 64 = 25%. joyn p d, draw 

0 Dx d, ſo as the L* 5 4a = 409. 80 

Dæ 4 repreſents the inclining declin- 
ing Plan, whoſe Pole is y, 2 2 2 the 
Perpendicular to the Plan, a x the Di- 
ſtance of the Perpendicular from the 
Line of 12. 5 yems5 is the Subſtilar, 
am its Diſtance from 12. and xm its 
Diſtance from the Perpendicular, 4 s 
is the Co-declination, ab, ac, ae, &c. 
are the Hour-diſtances from 12. and 
88 x 4 


F „. 3 5 6 3 


; 1 4, x b, &c. the Hour-diſtances from 


the Perpendicular. 
ln the Ale 2 de, R. d:: Tads Tas. 
; 45. K :: 147 Mas = Pam. 


1 4 d. 45 :: R. 4 4. 
90 — da = ax Diſt. Line 12. 
from the Perpendicular. 
In the Al pam, R. PA:: rf Am. 
Tp n, elev. Stile. 
op m. R:: A4. cam, Diſt. Subſt. | 
from Mer. 
m. R: : Tam. Tap m, Incl. Mer. 
In the A. vn b, X r n :: : rn p h. 
& Þ for ele Tous Imp b, &c. 
or the Hour-diſtances. | 
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DO PE Ea OE 


THE 


ANALEMMA, 


Ot aA) x ibs 
TION of the SPHERE. 


Hi 8 Prefection fuppoſes the ple. VA 
Eye in the Axis of the Pri- - 


mitive, and at an infinite Di- 
tance ; ſo that all right Circles, whe- 
ther leſſer or greater, are projected 
into right Lines, and are meaſured 
on the Line of Sines. 

Let the Primitive be the ſolftirial 
Colure, E Q the Equator, ep its Axis, 
e the Ecliptick, c Ss, L the Tro- 
picks, AR, NT the Polars. On the E- 
cliptick ſet off A & = zo. (the Sun's 
Longitude, April 11.) draw ms o 
CE, cutting the Horizon nr at's; ſo 
mo is the Parallel of Declination m2 q 


= d the Declination, 1 the ſemi- 
diurnal 


166 Fypberique Geometry, 
diurnal Arch, s o the ſeminocturnal, 
v4 the right Aſcenſion, & s the aſcen- 
ſional Difference, s f the Diſtance from 
due Faſt or Weſt, when riſing or ſet- 
ting; Y his Altititude, when due Faſt 

or Weſt; and s his Amplitude. 
_ Suppoſe ax the Altitude, draw xy} 
nr, cutting = x the prime Vertical, 
at O, the Parallel of Declination o, 
at c, and the Circle of 6. Pp at d, 
then & ſhall be the Sun's Place in the II 
Analemma at that Time, d the Sun's 


Diſtance from 6, 6 O his Diſtance 


from Eaſt or Weſt, and ꝙ his Azi- 
muth from North. 1 


To reduce any Arch of a leſſer Circle, 
as ds to the like Arch of a greater. 


Draw Yo, joe A, tis plain 
% Oo: 


7. 


FF 


APPENDIX, 


APPLYING 


j 


e The Doctrine of Plain 7 n to tak- 
ing HrIeRHTs and DISTANCES, 
i n 

To PLAIN andMERCATOR SAILING; 
" 8 Ir E 
n IA ſhort TREAT ISE of SECTIONS of 


PLANS, in a order to the laying out of 
Ground. 


c e bee 


4 5 = 4 tas 
pe k | > , * D 
e K - 1 8 + . ' N 
—ͤ—ũ—— 2 — — D — — EET 2 — — —— — 4 9 
_ — — —— P vs « 


„„ ͤ—— ee er er 


, 
7 
1] 
i 
N 
1 
1 
Li 


n 


— 


een 


© PI IO 


CC LED 
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APPLYING 


The Doctrine of Plain Triangles to 
taking HerGnrs and DISTANCES, 


a en d oo 
'To Plain and Mercator Sai ING; ; 
'w 1T | | 


A he Treatiſe of Sections of Pr ANS, 
in order to the laying out of Ground. 


Avino already illuſtrated the 
Doctrine of ſpherique Trian- 

gles, in the Solution of the 
Problems of the Sphere, by Calcula- 
tion, we ſhall now . plain Trigo- 
nometry to the taking of Heights and 
Diſtances, and to plain and mercator 
dailing. 
In order to our laying down ON 


Paper the "Triangles to be ſolved, we 
Y | muſt 


FP 8 
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muſt firſt have a Line of Chords, 


Plate VIII. 
FIG. 72. 


which is already explained. 

A Line of equal Parts, as a B, 
dener, if the Diviſions from c to 3 
be Units, then thoſe from c to a ſhall 
be Tens ; but if the Diviſions betwixt 
c and a be reckoned Hundreds, then 


theſe from © to s ſhall be Tens, Sc. 


Fi6- 73. 


A Line divided in this Sort Sailors 
call A Line of Leagues. 
Draw cd L AB, and divide it into 
Ten equal Parts, through the ſeveral 
Diviſions draw Lines [B, and com- 
plete the Rectangle AB Gr, divide Fs, 
as AB is divided, from c, to the firſt 
Diviſion in 40, draw ce, and through 
each Diviſion in eB draw Lines pa- 
rallel to ce, theſe ſhall cut off the U- 
nits on the parallel Lines K 1, L 25 Ge. 
for 10. 10 :: d. de:: 9.99 :: 9. 9. 
A Quadrant is the Fourth Part of 


a Circle px divided into its 90. and 


_ furniſhed with Sights , o, and a Plum- 
line L fixt to the Center I. 


In looking through the Sights of 


the Quadrant to any Height, the £* 


KLG 8 Ko, cut off = the 
um- 


la „ „ Wi xd as ad. ai. 


= .a wack W K G Seco —— WO W Mii. 


* _ pn K 1 * 8 4 4 
* * A n * N R — * K. 
8 F "ITY WEE? — £ * * 2 YE 9 
* | P , 5 


_ #UPETENDEAX., wn 


Plum-line L) is equal to the C ape 


formed by Two Rays from the Eye 


to the Height, one to the Top of the 
Height, the other parallel to the Ho- 


rizon. Draw the horizontal Line 


MLE, the Plummet 6, falling perpen- 
dicular to the Horizon ML 6, = 90 
DLE, and MLD (=ALE) =MLG 


—DLG=DLK—DLG=GLK. 


A Graphometer is a Semicircle np 8 
divided into 180. It has Two Sights, 
x; o, on its Diameter, and other Two 


FI. 74. 


1, E, on a Ruler that moves on its 


Center c. It is plain, that (the Gra- 
phometer being ſo placed, that any 


Point 8 is ſeen through the Sights o, x, 


and the Ruler being ſo placed, that 
any other Point A may be ſeen through 
the Sights =, u,) the Arch ND is the 
Meaſure of the Angle ac. 


Pros. I. 


7 O tale any acceſſible Height A B, 


+= on a bortzontal Plan. 


Plate VIII. 
PIGS 73; 


In the Ak Apr, right angled at r, 


ro NB may be meaſured. C ADF, 


and conſequently r av is known, and 


Y 2 "A... 
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F AD. FD“: : DA. FA, Or R. DP :; 


Height, _— ee ws 


FIC. 75. 


PRO B. ll. 


| det * any inacceſſi ble Height AB, 
or any Tart of an ares fe ble 


Height, as Ac, or CB. 


At any Station p take the Angles 
ADB, CDB, retire to any Diſtance p x, 


take the Angle AED. the Angles 


i. Trig. J 


P. III. 


| FlG, 76. 


EAD, DAB, BCD, EDA, DCA, are 
known, and | 
AD ED END. : 
R, Ap“: ADB. AB. 
*ACD. AD“: Ap. Ac. 
AB - AC cn. 


Plate VIII. 5 Pad III. 
0 find the Diſtance of Two Places, 


A, B, Of which one A is acceſſi ble. 
Place your Graphometer at o, and 


take the Angle AcB; find likewiſe 
the % car, then L* B is known, 


22 Ac. 80 B. Ac 0 AB. ©. 
1 | 


Px 0B, 


TADF.AF, AF + FB, the Obſervator's by, 


is. 
©-0 


A, B, both inacceſſible. 
Chooſe any T'wo Stations c, D, mea- 
B, e their Diſtance ep, with your 
Graphometer take the C A B, a cp, 
„DA, BDC; the 4 b, CBD, apc, 
Je Ap, are known. 


E, In the Ale B cp, CBD. or- e. yo Dig, 


5 
e In the A* An, "CAD. eb ape. 


„ a 
In the Al acs, BCA. 9 PE 
: TI CAB + CBA. TZ CAB — BA. 

So the A AB, CBA, are eaſily 


known. 
In the Al 4 OB, ABC. A:: AB. 


AB. 2 E. F. 


The ſenſible Horizon repreſents a 


Circle, whoſe Plan is the Field on 
{ Iwhich we ſtand, or the Surface of the 


Sea expoſed to our View when at 
Sea; and therefore Sailors, conſi- 
. Idering no more of this Earth but what 


they ſee, have repreſented the . 
0 


0 / 
- 
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f 3 85 oh | Plat 
1 Pros. W. T6: bir vn 


p find the Diſtance of © Tu 200 Plater, 


T. III. 


—— .  ——_—_—_ <a 
F ; 1 " 


174 9 
of this Earth, as a Plan on which they 


— . 
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ſuppoſe all the Meridians to be paral. 


lel Lines, and the Parallels of Decli- 


Fl6, 26, 


nation, other parallel Lines croſſing 
the Meridians at right Angles. 'They 
divide both the Meridians-and Paral- 
lels of Declination into equal Parts, 
and theſe equal Diviſions on the Me- 


_ ridians repreſent the Degrees of La- 


titude; and the like Diviſions on the 
Parallels of Declination repreſent the 


Degrees of Longitude. The Rec. 


angle, formed by theſe Meridians and 
Parallels thus drawn, they call the 
Plain Chart, in which it is plain the 
Degrees of Longitude upon all Paral- 


lels are equal. A grand Error. 


The Sea Compaſs is a Circle paral- 
lel to the ſenſible Horizon, and is di- 
vided into Thirty two equal Parts or 


Rhumbs, and it is plain theſe Divit- | 


ons point out the like Diviſions on 
the ſenſible Horizon, and therefore 
the Meridian-line being known by the 
Needle, the Point of the Compais, 
on which the Ship ſteers, that 15, 


the Angle that the Ship's Way makes 


with 


I — —— —ꝛ—— — — 
. 


APPENDIX. 175 
yith the Meridian, is eaſily known by 
Feckoning 115. 15. to one Point. 


The Ship failing to any Diſtance N, Ne 1x. 

pon any Point of the Compaſs, as Fre. 78 

CSE, if from r to Ns, the Meridian 

xf the Place at which you ſet Sail, a 

Perpendicular be drawn, there ſhall 

he formed a right angled A NSF, in 

hich the Je x is the Courſe, NF the 

Ship's Way or Diftance run, Ns the 

Difference or Change of Latitude, xs 

the Departure: In that Triangle, the 

Courſe and Diſtance run being given, 

the Difference of Latitude and De- 

parture are eaſily found by plain Tri- 

gonomet. y. For R. NF :: F. NS:: N. 

rs. Or thus, + 36. * 
Drawing a Line equal to the Chord 

of 90. that Line ſhalt repreſent Eight 

Points of the Compaſs ; and taking 

from the Line of Chords, the De- 

grees anſwering to the ſeveral Points, 

and Quarter- points, and ſetting off the 

Chords of theſe Degrees on the Line 

of Eight Points, you ſhall have made 

a Line of Rhumbs, by the Help of 

vhich Line, and the Line of _ 

| arts 


* 
4 ; ; 
* 
* — 


6 — 9 — ————— — —— —— — 2 
4 : * 7 
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Parts, called the Line of Leagues, the 


Fe. 796 


titude and the Departure. 


Triangle may be deſcribed, and reſol. 
ved, thus. 


Suppoſe we failed 8 8 E 240 Leagues, 
draw xs repreſenting the Meridian of 
the Place at which you ſet Sail, upon 
the Center , with the Chord of 600. 
ſtrike an Arch mp, from the Line of 
Rhumbs take off 'T'wo Points equal to 
SSE, ſet that from m to p, from the 


Line of Leagues take 240, with that 


Diſtance upon the Center N, ftrike an 
Arch xe, joyn N p, and continue it to 


p, draw ps1Ns. So xs is the Diffe- 


rence of Latitude, and ys the Depar- 
ture in Leagues meaſured on the 
Line of Leagues. 


The ſame may be done by the Ta- 


bles of Latitude and Departure, thus. 
Find the Diſtance run in the Mar- 
gin on the Left-hand, and the Courſe 


on the Top or Foot of the Page tra- 
cing both, you ſhall, at the Point of 


Concourſe, find the Difference of La- 


* PE OTE IN g nm " 
. : pegs n 
e 
ww 2 ; fs * * 
9 
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the = 2 9 
ol To ſer off any Courſe. | Plate Ix. 


Fi6. 80. 


Raw Ns at Pleaſure, repreſen- 
es, ting the Meridian of the Place 
o at which you ſet Sail, in it take any 
on Point a for the Place it ſelf, through 
05. x draw WE TNS; it is plain, that, 
off making N North, s ſhall be South, = - 
toll Faſt, and w Weſt; it is plain too, 
hel that all the Points that are compoun- 
nat ded of South and Faſt, ſhall fall be- 
an twixt s and E, and all compounded 
— « South and Welt, betwixt s and w, 
e- Oc. 6 


he] 0 araw a Traverſe. 


ridian of the Place where you 
r-Y ſet Sail at firſt, and ſet off the firſt 
{cl Courſe and Diſtance, parallel to your 
a. firſt Meridian draw the Meridian of 
of the Ship's Place at the Beginning of 
a- the Second Courſe, ſet off the Second 
Courſe, as before, and fo on for Third, 

Fourth, &c. A Line joyning the 
7 Points where you 8 ſet Sail, 2 

| N the 


E Di a Line repreſenting the Me- 
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the Ship's Place, at the End of the 


laſt Courſe, gives the Bearing of the 
Two Places, and, letting fall a Per- 


5 ee to the firſt Meridian, that 


FIG. 81. 


Perpendicular gives the Departure, 
and cuts off from the Meridian the | 
Difference of Latitude. 


Example. 
Sailed from London in N. Lati- 


tude 50. 30“. S8 E ZE, 220 Leagues, 


thence 86 E E, 180 Leagues, thence I] ! 
SVW 310 Leagues, thence NE 149 
thence 8E 200 Leagues. 
. Or otherwiſe, by the Traverſe-table, 
thus. | | 
For each Courſe and Diſtance find 
the Difference of Latitude and De- 
arture by the Tables, the Difference 


| betwixt the Sum of all the Latitudes 


Northward, and the Sum of all the 


Latitudes Southward, gives the Diffe- 


rence of Latitude toward the Part of 


the greater Latitude. The ſame Way 
the Difference betwixt the Eaſt and 
Weſt Departures, gives the Departure 
toward the Part of the greater. 


Point. 
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he Py 2 
he , Courſe, Dies: Differenceof Lese = Departure, 
2 e Easr. |Wzsr.| 
at 12 SSE AE 220 188.7 113.0 1 
e, [iz |SSE ZE | 180 [172.3] | 5%.2 | 
her SW 310 | 304, o | . 60.5] 

4 |NE 140 | 99.0| 99.0 

t |jSbE 200196. 12 | | 39.0 

| 861.2| 303.2 

tl 99. © | 60.5 
-Sy 762.2 242.7 
cell 1 
05 


e, | To reduce Leagues to Degrees of 
Latitude. 5.4 


4 lvide by 20. the Quote gives De- 

ce grees, the Remainder multiplied 5 
es by 3. gives Minutes. 

he 5 I 

e- To reduce Miles to Degrees. 

4 ; Ivide by 60. the Quote gives De- 

14 grees, the Remainder Minutes. 


{4 2 "= 


© * — e EEE 


Plate IX. 


FIG. $2. 


Plat: TX 
FIS. 83. 
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To find how many Miles anſwer to 
one Degree of any Parallel of La- 
titude, ſuppoſmg Sixty Miles to au- 
ſewer to one Degree of the Equator, 


Say, as R.60:: Lat. Number of 
Mates anſwering to one — of 


the Parallel of that Latitude. 


Or, making pe the E uator, 
Whoſe Radius AB, and 4% the 


Parallel of Latitude, whoſe Radius 


Ab, making Bc 1* of the Equator, 
it is plain, Circles being ſimilar Fi- 
gures, 4c is one Degree of the Paral- 
lel of Latitude, and AB. B:: A6. 6c, 
2. e. R. 60: : A6. U c= of the Pa- 
rallel of Latitude, but ab is = Lat. 

For, making rt p the Meridian, 
Eq the Diameter of the Equator, and 


Ja the Diameter of any Parallel of 


Latitude; it is plain Je, the Radius 
of that Parallel, is the Sine of / p the 
Co-latitude. Ergo, &c. 


Hence, the Parallels of Latitude 


decreaſe in the Ratio of the Radius 
to Lat. 


The 
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The Parallels of Latitude, reckon- 
ed from the Pole toward the Equator, 
increaſe in the Ratio of the Lat. to 
the Radius, that ic, ( by PART I. 
1 8 IT. Trig. ) in the Ratio of the 
Radius to the Secant of the Latitude. 
Therefore Mr. Fright, conſidering 
the Error in the plain Chart, where 
the Degrees of Longitude are made 
equal in all Latitudes, has corrected 
the Sea-chart thus. He allows the 
Meridians to be parallel ſtill, and con- 
ſequently the Degrees of Longitude to 
be every where equal, as the Degrees 
of Latitude are on the natural Globe, 
but he augments the Degrees of Lati- 
tude on the Sea-chart, in the ſame 
Ratio that the Degrees of Longitude 
increaſe on the natural Globe, rec- 
koning from the Pole towards the E- 
quator, to wit, in the Ratio of the 
Radius to the Secant of the Latitude, 
and theſe ſeveral Degrees of Latitude 
he expreſſes in Parts, of which one 
Degree of Longitude contains a cer- 
tain Number, ſuppoſe 60. he calcu- 
lates Tables of theſe Degrees, which 
he calls Tables of meridianal Parts. 


To 
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To find the ria Parts an  ſWe- 


Ting to any. Difference of Latitude. 


[ F the Latitude be reckoned from 
1 the Equator North or South, 
you'll find the meridianal Parts an- 
ſwering to it in the Tables 
IT. If both Latitudes be on the ſame 
Side of the Equator, the meridianal 
Parts anſwering to the greater Lati- 
tude, leſſened by thoſe of the leſſer 
Latitude, give the meridianal Parts 
of the Difference of Latitude. 
III. If the Two Latitudes be to- 
ward contrary Parts, vig. one North 
and the other South, the Sum of their 
meridianal Parts gives the meridianal 
Parts of the Difference of Latitude. 


I. To find the Shi 3 s Place on the Mer- 
cato r-chart, Cour [e 8 Diſtance 
being given, ſuppoſe a Ship ſails 
SSW 240 DO wo N. Lati- 
tude 519. 30. 


Raw the Ale apc, as directed in 
the plain Chart, find A B the 
Br. of Latitude in l 
n 
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find the meridianal Parts anſwering to 
that Difference of Latitude, ſet off 
theſe Parts from a to p, continue AC 
till it meet the Perpendicular p E at K. 
So the Point x ſhall. be the Ship's true 
Place in the Mercator-chart. 


Il. Both Latitudes of Two Places a, c, 
and their Difference of Longitude 
3% given, to find the Courſe and 


Dzſtance. 


N the A abc, ab repreſents the Plate IX. 
proper Diff. Lat. 4c the Departure, r 


ac the Diſtance, C a the Courſe, and 
ach its Complement. Ht 

In the Al apc, as is the meridi- 
anal Difference of Latitude, 3c the 
Longitude, Ce BA the Courſe, and 
e its Complement. Reduce the 
Difference of Longitude B; c, to Miles 
or Minutes. 


AB. R:: BC. Ta, the Courſe. Re- 


duce ab to Miles or Minutes, then 


Ac. ab:: R. Ac, the Diſtance. 


III. Both 
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III. Both Latitudes and the Court 
given, to find the Diſtance and Dif 
ference of Longitudes. 


Ac. A6 :: R. Ac, the Diſtance. 
R. AB:: TA. Be, the Diff. Long. 


IV. Both Latitudes and the Diſtance 
given, to find the Courſe, and Dif- 
ference of Longitude. 


Ac. R:: A6. oa, the Courſe. 
R. AB:: TA. Bc, the Diff. Long. 


V. One Latitude, the Courſe and Dif. 
ference of Longitude given, to find 
the other Latitude and Diſtance. 


*A.BC::*ACB. AB, the meridianal 
Difference of Latitude, ſo the other 
Latitude is eaſily found, and conſe- 
quently the proper Difference of La- 
titude A 6. „„ 
Ac b. Ab:: R. Ac, the Diſtance. 


If theſe Caſes be well underſtood, 
any other that can be propoſed wil 
be very eaſy. | EF 


For 
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For oblique Sailing the Two fol- 
lowing Examples ſhall ſuffice. 


I. Two Ships ſail from the ſame 
Port a, one fails NE 120 Miles, 0 
p, the other NNW 188 Miles, to c. 

demand their Diſtance, and the 
Bearing of both Ships from each other. 


II. Two Iſlands k, m, have the ſame 
Longitude, and are diſtant 38 Miles; 
a Third Iſland L is. diſtant from 60. 
and from k 80 Miles. 

I demand the Bearings of L from 
M and k. N 


The Problems already laid down 
ſufficiently illuſtrate the Doctrine of 
plain Triangles, which was all J pro- 
poſed. 


TN 
DEE 


Aa A 


„„ i ws 6. 


* = 2 r 


4 * x . 4 
ry i 6 * ob; D 4 — " ff . * us 4 . % - Lb - 
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t r $485 r nnn 1 N YE 


— 


S e d te ie ie ie he oe of 
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WC Ia 55>59 
CESS eee 


A 
Short TR EATISE 


Sections of P L AN 8. 


) Is as eaſy as common to take 
1 ſuperficial Content of 
Plot of Ground, in 
Acres, RO s, Sc. by the Grapho- 
meter, which we have already deſcri- 
bed ; but, having the ſuperficial Con- 
tent of a Plot in Acres, Sc. to divide 
that Plot into Parts or Parks, ſo as 
each Park may contain an aſligned 
Number of Acres, is perhaps not ſo 
common, tho” fully as eaſy. 
In order then co the reſolving of 
this Problem, I ſhall lay Frags, the 


following Propoſitions. 


4 2 PRO. 


Plate XI. 
FIC. 17. 


2 10. e. 6. 
b . e. 6. 


ww TPPENDEX. 
PROP. . 
7 Rom an 5 A, in a given A ABC, 
to divide that Triangle in a given 


Ratio, viz. in the Ratio of & to r, ſo as 
the leſſer Part 29 ly toward a n 


Side A B. 


Divide the Baſe Be at p, ſo as Bp. 
. . Draw Ap, and 'tis plain 
iiec :: . '©. 


E. F. | 
Schol. In Practice, thus. 
Let the A® ABO contain 8 Acres, 


and the Baſe 40 of whatever Meaſure, 


to divide the Triangle into 'T'wo Parts, 
ſo as the lefler may be-3. ang the 
greater 5 Acres: Say, as 8. 40:: 3.15, 
the Baſe of the leſſer Parr: - Set oft 


15 from B to p, joyn AD, and it IS 
done. 


Prop. II. Pros. II. 


Nom a Point x, in the Side of a A 
ASC: 70 draw a Line dividing tie 


Wh; ge in a given Ratio of k to 1, 


and to 2 the lelſer Part toward 8 
* 41 
8 


fy . DOE SIG 
: * 7 N 
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Draw AE, with the Line Ap di- 1. 
vide the Triangle in the Ratio of « 
tor. Draw DF AE, joyn E F, and it 
is done. 

For FDA = FD E, add to both BDF. 37. e. 1. 
So BFE = ABD, therefore FEC —* 2. 
apc, conſequently BFE.AFEC::ABD, 
b;: ?; 4s 

Praxis. Find the Point p, as in the 
preceeding Praxis, draw DF || ax, Gc. 


Prop. III. PRO B. III. Fre . 
IG. 19. 
O divide a N* AB e, in a given Ra- 
tio of K to 1, by a Line parallel fo 
one of its Sides. 
Make BE. EC:: I. k, and find Br a 
Mean proportional betwixt BE and Be, 
draw yH Ac, and it is done. 
For = Fr = BE == By #s twice cant, 
b Ale fr therefore K.1© ::BCA — 1. e. 6. 


BFH. BFH ACFH. 5F H. Q; E.. Oo 


PROP. IV. Prop. IV. Pax. 


FIG. 20, 


CO find Two Lines cr, pr, equal 
in Power to a given Line o b, and 
in Power 71 4 given Rat is od A f 


Divide 


1 N „* Pw 4-4 7 , TA q "V's = 3 : r * 
— . 2 # * cn. Bt 3) te 21 4 >» . n 4 Ars <G%AE. av Anda we ny” 7 Sas 
— eee — — — L : 
1 * 4 * * 8 > * fag) pu” %: 2 of by 
«". * s N 2 8 
, = i * ws. 
, 7 e 5 gl 


5 2 
— — — . on Re Ur I 


L 
. * n — 1 
I ene 
4 4 * 82 . 2 at 
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$ 


: * * » þ Sh. 
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10 e 6 Divide * cp in the Ratio of A to 


d 13. e. 6. B, AL E b find EF a Mean proportional 
betwixt CE and ED, draw CF, DF, and 
it is done. 5 


24 e. 6. PDA:: CE. EF, therefore c FA. FD, * :: 


„ HD: Þ.- 3 


F. D. 
Plate XI. PROP. „ & | PROB, V. 


F16, 20. | 1 
O divide a Line op in Power in 

the given Ratio of g to a. 
Divide cp in the Ratio of 8 to 4, 
at x, betwixt ct and Ep, find a Mean 
proportional EF, draw cr, DF, con- 
tinue CF to H, fo as FH y p, joyn 
nb, and draw Fx || pn; I ſay C Kg + 

K Dg: B. A. | 
For S K Dgq* e THA 5: Org; 


122. e. 6. pe + $6» C + 4 
FD . © C Lge Sq ©» 9» E C 7 183981 A. 


d 20. e. 6. 


Con ſtruct᷑. ©. E. D. 


Plate XI. | P ” OP. VI. P ROB. VI. 


Fi6, 21. 


| diminiſh a given Plot ABC PDE, in 


the given Ratio of M to N. wr” 
*10,e6 Divide AB in F*, ſo as AF. AB:: N 


M, betwixt AB, A F, find a Mean pro- 


portional 


it 18 plain 75 A twice, == AF == 20 e. 6, 
M q | | | 


Seh. In the ſame Manner, to aug- 

ment a Plot abede, in a given Ratio 

of N to My, make, as N. M:: A6. A 5 
betwixt a6 and a f find a Mean as, 


Plate XI: 


„ Proe. VII. Pros, VII. 4 
„Vo make a Triangle which ſhall con- 


. tam any given Number of Acres 
- | (/uppoſe 5 Acres, 2 Roods, 30 Falls) 
n whoſe Baſe ſhall be any given 
Number, ſuppoſe 50 Falls. | | 

Double of 5 Acres, 2 Roods, 30 
Falls, reduced to Falls, gives 1820 
a, I Falls, for the Area of à right angled 
Parallelogram, which divided by 50. 
gives 362. for the Altitude of that Pa- 
rallelogram; deſcribe that Parallelo- 
gram AD, draw AE, B E,. and it is done, 
as is plain from 41. e. J. 


* „Fee 


Flare XII. 


r * — —— 


1 
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Prop. VIII. PROB3. VIII. 


TO reduce a TrapezZium ABCD 70 4 
Triangle, by a Line drawn from 
one of its Angle B. © 

Draw the Diagonal B p, through c, 
draw EBD, meeting Ap at E, joyn 
BE: I fay, the A* ABE AB Cp. 

For the Al BDE BDC, take BDA 
from both, and pmE = Bc, add 
ABmnDT to both, and ABE = apco. 


. E. F. 
PROP. 1X. Pros. x. 


T O reduce a Trapegium Ac DB 70 4 
Triangle, by Lines arawn from 
a Point H in the Side of the Trape- 
Sium. 
Drau c, HD, through a and s, 
draw AE || 4c, and BF || HD. meeting 
with co continued at x and F, joyn 
HE: I ſay, HEFT = ACDB. 
For the A AEH AEC, take arm 
from both, and π＋π 0 = An, add 
N πν d to both, and HE S ACGH. 
In like Manner hr Hp, there- 
fore HEF =A CDB. &. &. F. 


Pro, 
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\ 


PEG. X Paoli A, Sm 3 3 
FO reduce an ene Pentagon 

ABO DE % 4 Triangle, by Lines 
irawn from one of its Ingles c. 

Draw ca, cx, through s and p, 


raw BF || Ca, and DGE, joyn CF, ; 

6: I Wy, CFC = ABCRLK „ [1 

For BFA = BFc, therefore MF A 4; 
BC, add to both MAE, and . {1 


FE = CBAE. | 
Likewiſe DGE'= DG c, take pb «4 
rom both, and 6z,E = p , add 

1E to both, and G = cope. Er- 

005 &c. ©. B. D. | 


Pad Xi, -. PEOM XI. Plate XIL, 


FI. 4. 


O reduce an irregular Figure of a- 
ny Number of Sides, as ABCDEF Gy 


| 


1 Tian ole. ip 
Draw Bp and GE, through o and F, 1 
iraw oK || BD, and FL GE, joyn BK 5 


ind GL ; it is plain 8 DK BDC, take 
Ds from both, and oKS BCS. | 
The ſame Way GEE = G&F,  Wle- + 2 
Er from both, and ErL GF. = 


B b * BK 


, n 5 
4 I 1 N 
_ got y 
e a D 
963 
70 n 


" MXN Wers 
- * n 
a 
= » 4 * — — * 5 
. oe as LES 


; e 
* N — 2 Y * 
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In Read of the Al Ds k, EL, whit 
are cut off from the Figure by the 
Lines Bk, GL, ſubſtitute Their qual 
BCS, Gr, ſo we have a Pentago 
ABKLG, equal to the Figure aBCDErc 


and that Pentagon may be reduce 


Plate XII. 


FI. 5. 


Plate XII. 


FiG. 6. 


to a Triangle, by the preceeding Pro 
blem. Q, E. 


Prop. XII. Pros. XII. 
I Rom an Angle s of a given Troß 


Sium ABO D, to draw a Line 4; 
viding the 7. rapegium | in 4 Sen Ra 


770 of G t0 u. 


Reſolve the Tr apezium into the A. 


Abr, make AE. EF: 0. Hy draw BE 
and it is done. 


For ABE. EBC D:: ABE. EBF: 


AE. EF: : G. H. ©. E. F. 
PRO P. XIII. PROB. XIII. 


| Fe a Point n, in the Side of. 


Ziapegium aB Dc, to draw a Lin 
arvidimg the Trapezium in a give 
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” Reſolve the Trapezium- into o the A 
HEF, make EG.GF ::0. VS Joyn HG, 
and it is done. | | 

For anG6c.GnuBDp :: HGE.HGF/:: 


EG; .GF:: 0. 4 9. E. L c 
De XIV. bros xIV. | Plate _ 


15 FIG. 4 

Jr Rom an Angle By in 4 given Figure 

ABCDE, to draw a «gi dividing 

the Figure in a given Ratio of x 70 S. 

Reſolve the Figure into the A“ 

BY G; make Fn. HG: R. 85 draw BH, 
and it is done. « 161) 

For ABHE. HBCD.: 4 BPH . BG f 25 


FH. on:: K. 8. 2 E. F. 
Prod XV. Pron. XV. Plate Xl. 


"Fi6. $ 


ſe Rom 4 Point b, in the Side of * 9 
given Triangle ABC, 70 draw Lines 1 

dividing that Triangle into à given | 

Number of equal Parts, ſuppoſe Five. J 

From p, to the oppoſite Angle a, | 

draw pA, divide 3e into Five equal 

Parts at Ez F, G; I, draw * BN, F M, „ 1. Ry. 

Sc. || AD, joyn DN, DM, DL, DK, and 


It is done. ) 
B b 2 1 


fob, 


Plate XIII: 


FIC. I. 


4 8, 9, 10 b. 
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. and BE = Er, therefore BN = Nm 
and the ſame Way xN = ML, there- 


9 4% 
- *%. 


For becauſe 8E. EF®© : : BN. NM, 


fore the Al BN = DNM = DML, 
In the Trapezium a «pM, the Dia- 
gonal ap being drawn, and 1x paral- 


Tel to it; meeting B A continued at o; 


it is plain, the A M DO AK DM, 


and DML.DKAL :: DML. DLO:: MI 


,Lo, But, (becauſe FG. G1 :: ML, 
Lo. and pray) ML Lo, there. 
fore AKDL = DML. 

After the ſame Manner we may 


ſhew, that Þx biſects the TROY 
ent. E. . 


Prop. XVI. Pros XVI. 


I Rom, a Point 6, in the Side 0 2 
ne 


ohen ABCDEF, to dra a 


dividiug the Polygon in the given Ra- 


tio of R to s. 
Draw 1« reſolving the Figure into 


Two leſſer Polygons AB CF, ED Cr, 


* find the Ale IK = ABC F, and by 
that Means draw GN dividing ABCF 
in the Ratio of R to s. After the 
lame Manner find the Ale N LNM = 

ED CF, 
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EDCF, and draw No dividing ep cr 
in the Ratio of R to s. So GBCDON. 


AG NEO F:: R. s, joyn Go, through 


x draw ND || 60, joyn Gp: I G fay, 


GBCD.GAFED:: GBCDON,AGNOEF 


ste. S. . 
For the Line dp cuts off from 
AGNOEF the Ale GN, and from 


GBO DON the Al Dog. © Now DGN 37 e. 1. 


Do, and taking p from both, 
there remains po GN. Ergo, 
OS. 6 6 TON 


Proe. XVII. PR 0B. XVII. . Xl. 


Rom a Plot of Ground ABCDEFGIK, 

given in Acres, &c. to cut off 4 
Part containing a given Number of 
Acres, Kvods, &c.. © 3 

Let the Plot contain 11 Acres, 1 
Rood, 34 Falls, 13.5 Feet, or 627700 
Feet, from which it is required to 
cur off a Part of 4 Arces, 3 Falls, 
109. of Feet, or 231398 Feet, by a 
Line drawn from the Angle 6. 

From 6, to any other Angle, draw 


a Line which you conjecture may cut 


oft a Part containing near the Mea- 
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1 


3 
A an . 8 
. 


0 N , . * L = 
| KY FOX & © IG * 5 K 3 n Wa IA 
= - EY, OS 8 RY * ' 
. . <4 : 8 5 5 0 2 
8 % 75 
p * * 
K 1 Sp, 70 W * = 
Vs f 
Qs. 4x 4 


ſure demanded, as GD, find the Con- 
tent of the Part cut off, ED 
225360 Feet, that is ſhort. of - the 
Part demanded, viz. 31398 by 16038 
Feet, find 6 Þ in Feet, which is 700, 
by Half that, viz. 350, divide 16038, 
draw LM op 6, having | its | Diſtance 
from DG = 45 the Quote, draw 
GL, and it is done. 0 

E. or the Altitude of the G GD be is 
45 , which multiplied into 30 G, gives 
16038, the Exceſs of the Demand a⸗ 
bove G FED, therefore GFE DL is the 


Part ſought. E. F. 
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A 
SHORT INTRODUCTION 
ARCHITEC TURE, 
BEI N G 


A brief Explication of the 1 ore | 


* ACCORDING FO 
PALLADIO and SCAMOZZI. 


R euriTECTURE 15 dis Art 
of building, well, and has for 


ty and — AP of the Building. 
A Column or Pillar is whatever 
ſupports any Weight or Burden. 
A Male Statue, ſupply ing the Place 
of a Pillar, is called An Atlas. 


Female Statues are called Cariati- 


des or, Carians. 


Ce: . Order 
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its Object che Strength, Beau- 
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Order is an Ornament in Archite- 
cture, conſiſting of a Pillar having a 
Baſe for its Support, and a Travaiſon 
repreſenting the Weight or Burden 
„ 

The whole Face of the Building 


that is beautified with various Orna- 


ments, is called Ordounance or Colon- 


nate; the Firſt Term is taken from 


the ſeveral Orders of Architecture 
that adorn it, and the Second from 


the Column or Pillar, which is the 
Rule and Meaſure of the reſt. 
Its Parts are Four. | 
Plate XIV. I. a, the Column or Pillar, . 
2. B, the Pedeſtal or Stylobate, 
dine Entablement or Travai- 
ſon, 
4. N, the Frontiſpiece. 
Again, each -of theſe Parts has 
Three Members. IN 
TLheſe of the Column are, 
I. E, the Fuſt or Trunk, 
2. b, the Capital, 
3. F, ihe: Baſe". 
Theſe of the Pedeſtal, 
v1 the Dy, 


2. M, the Cornice, 


3. K, the 
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, 


1 


he 


deltal 
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3. k, the Socle or Baſe of the Pe- 


The Entablement, 

I. 6, the Architrave, 

2. H, the Frize, 

3. 1, the Cornice. 

ITI he Frontiſpiece, 

I. p, the Tympan, 
2. o, the Cornice, 

3. Q, the Acroteres. 

The ſeveral Parts of every Order 
are compoſed of many leſſer Parts, 
which are either plain, convex, con- 
cave, or convexo-concave, and are 
called Members or Moulures. 


DEFIN ITIONS. © 


I. PRojettion or Projetture | is the 
Exceſs of Latitude of one Part 
above that of another. 
ll. Reglet, Filet, or Liſteau is a flu, . 
ſmall Member every where plain. 1 8 
III. Tore, Baton, or Bogel is a large Fre. 2. 


Member with a ſemicircular Conve- 
xity. 


IV. Aſtragal differs from the Tore 


in Magnitude only. 
Ge: YV. com. 
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Fic. 3. V. Echin, Ove, or Eu, is a Mem- 
ber having a Convexity leſs than, a 
Semicircle, and its Projection BC = 
2BD, its Altitude = B6. 
VI. Cymarſe Dorick or Cavett has a 


Fs. 4. 
| Concavity leſs than a Semicircle, and 
its Projection AE = ad = 3AB its 
Altitude, 


is. . VII. Scotie or Trochile is a large 
Member, whoſe Concavity cDK is 
compoſed of TWO Arches. 
1 VIII. Cymarſe Lesbian, or Talon is 
a concavo-convex Member L M N, 
whoſe Projection o. oN its Al 
titude, = oa. N 
116. 7. IX. Sima, Doucine, or Gueule is a 
concavo-convex Member oB, whole 
Projection ac = AB its Altitude. 
rie. 8. X. Apophygis or Chanfrain is a 
concave Member a c, joyning a plain 
Member with any aber Member whe- 
ther plain or curved. 


Tlate XV, | 5 | 
Hes PRO B. I. 


72 deſcribe a Tore or Altragal.. 
On its Altitude, as a Diameter, 


deſcribe a Semicircle. 


Pros. 
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Pros. II. 
T O deſcribe an Echin. 


Divide BD into Three _ equal 


Parts at 4 and &, ſet off 8e = B, 


Plate XV. 
FI, 3. 


make BE = Ba TE 4b. So x is the 


Center, and Ec the Radius. 


For oK D By + BE — E8pl' + 


BD = e + 2 4 BD = x 44 B D 


therefore DE = ABD BD 4 
pp=BC+BE= EC. 2 E.D 
Or A 


Make pc =;B p, on the Centers c 


and p, with the Diſtance cp, ſtrike 


Two Arches, their Inter {ection i is the 


Center of cp. 
PRO B. III. 
TO de de, ſcribe a Dorick Cymatſe. 


Plate XV. 


Wo. 


Biſect as the Altitude in 4, make 


the Projection AE = a d, biſect a A4 in 
e, make BE=AB FAC. So x is the 


Center. 
Draw E AB. So BG AE ==34K 


and GF = Zan, then E Fq = EGq + | 


6 
„ s ABg | * „ 216. A Bg 
5 there- 


wh 


„ As. a Meets "OY 8 9 3 * Fo * * A " * g as | 2 "pf \ * | 
. „„73j72ͤSCSCCCC C ˙ AAA . eds * en an; „ 8 
1 8 n enn oh * Py ks b , n N E TIES r * 

o 2 99 $ Worn ST 0 Re W 2 N ) "FI  #d 

mY e 
» , 
25 INC 
bo. he! 
— 
I 


fore LF. = — AB = BF. 9. 
E. D. 3 a 

Or thus. 

Make the Projection a £=3a B, and 
on E, B, as Centers, deſcribe 3 Ar- 


Center fought. 


Plate XV, P ROB. IV. 


FIG. 5. 
O deſcribes a Trochile. 

Divide the Altitude a B into 
Three equal Parts at v and E, make 
Ac = Ab. On ap and DB raiſe the 
Squares A and BG; it is plain, r is 
the Center of the Arch cop, and 6 
that of px. 


PROB, . 


i O deſcribe a Laien C ae 
Bic the Altitude oN at 4a, make 
the Projection o l = O4, and o1 


Center of LM, and « the Center of 
Draw MG Ink. So NG = au = 
20L=jON =30N and NK = ON, 
| there- 


ches, their Interſection ſhall be the 


104, and NK IL: I fay, 1 is the 


„ „ 


1 


— 2 


tw SY JV Nror= 


__ 
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therefore GK = NK — NG = 30N- 
Now MKq = M 6g + GK = N + 
20 Ng = FO Ng whence MK = ON 
=NK. 9. E. D. 


After the ſame Manner we may de- 


nnfirate 1 to be the Center of the 
; Arch L M. | 


Or thus. 
Make 01. 20 N, draw LN, and 
biſect it at M, on the Centers L, M, 
with the Diſtance L M, ſtrike Arches 
whoſe Interſection is the Center of 
Lu, do the ſame at M and N. 


PRO 3. * Plate Xv. 


2 O deſtribe a Sima. 
Make ac = as, biſect ac in D, 


Jon Ap, Dc raiſe the Squares AF, DG; 


it is plain, that o is the Center of cr, 
and x the Center of PB. 


Pros, VII. „ 


FIG. 8. 


| 1 deſtribe a Chanfrain. 

Biſect AB in d, make pc = AD, 

draw AE TL AB, and = as. 80 F is 

the Center, and EA the Radius. "The. 


De- 
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Demonſtration is the ſame as in Pros 
II. a 


N. B. Plain Members, according to their different Magni 
tudes and Situation, take different Names. So a Reglct on 
the Top of a Cornice, of the Capital of the Architrave, 
and of the Frize, 1s called A Supercilie; and in the ſame 
Manner greater Members take different. Denominations 
from their different Situation: So the rectangular Mem- 
ber in the Baſe of the Pedeftal, is called The Socle, in the 
Baſe of the Column it is called T he Plinthe, in the Cornices, 
The Crown or Corona, in the Capital Abaco, Abaque, Or Gorgerin, 
in the Archi: rave, Faſcia, Tenia, or Orle, 

N. B. 2. Becaule the Eye is delighted with Variety, it is 
manifeſt tha the ſame Members cannot be immediately con- 
Joyned, and theretorebbetwixt curvilineal Members Reglets 
muſt be interpoſed, and betwixt plain Members, Aſtragals, 


Def. Eſſential Members are ſuch 
as are neceſſarily in the fame Part of 
every Order. So the De or Dy is 

eſſential in the Pedeſtal, the Orle and 
Chanfrain in the Column, in the Baſe 
of the Pillar the Plinthe, in the Capital 
the Gorgerin, in the Architrave the 
Faicia or Bande, and in the Cornice 
the Doucine and Supercilie. 


N. B. 3. The Two Cymaiſes, Ove and Gueule, having 
their Prœjections increaſing, are fit Members of the Cornices 
and Capital, becaute theſe Parts likewiſe increaſe, but the 
Tore and cotie cannot enter theſe Parts. | 

. B. 4. All Members, but the Ove, are convenient for 
the Baſes of the Pedeſtal and Pillar. For the Two Cy 
maiſes and Gucule inverted, contribute to the decreaſing 
of theſe Parts upwards, as well as the Scotie; the Tore 
does not prevent it, but it, ꝓeing convex, makes the inver” 
ted Ove of no Uſe in theſe Parts. | 

N B. 5. Beſides the Moulures already deſcribed, the 


ancient Greeks and Romans uſed other Ornaments, as in the 
| | . Capi: 


4 
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Capitals, Volutes, and the Leaves and Stalks of Acanthus 
or Brankurſin; in the Architrave, Triglyphes p, with their Plate XIV. 
Gouttes r, and in the Cornices, Mutules or Modillons », and 
Denticules. : LORE Ya | 

M B. 6. The Diſtance betwixt Two Triglyphes, Mu- 
tules or Denticules, is called 4 Metope. 


Pros, VII. 2 

7 deſeribe a Volute or Scroll. 

Divide as into Eight equal Parts, 
on o the Fifth Part from a, as a“ Suppoſe 
Diameter, deſcribe a Circle for the 2's 
Eye of the Volute, draw the perpen- the Fitch 
dicular Diameter Ns, and continue it, 
in the Circle inſcribe the Square o N ds, 
biſect its Sides with the Lines ac, 2 6, | | 
divide each of theſe Lines into Six | 
equal Parts, ſo you have Twelve Cen 
ters, o, 15 „ X53 ls By 8, 9, A5 2 e. | | 
On the Center @, with the Diſtance | 
@o, deſcribe a Quadrant, on the 
Center 1 deſcribe a Quadrant, Sc. as 
the compounding Part of the Volute. 


„ Or r. | Flat XVI. 
: | . BY” PH 16. 3. 
Onf ob, the Fifth Part from B, de-, gp 


ſcribe a Circle for the Eye of the co, un #42. 
Volute, biſect op, oc, at 8 and 11, 4%. 
divide 8 11, into Six equal Parts, at Par 
„ 3, Oz % 4; on 811, 1 . 

5 D d . 
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Squrre 119, draw 09,010. At the ſe- 
veral Diviſions of 8 1, raiſe Perpendi- 
culars to op, theſe ſhall divide o 9, 
o 10, into Three equal Parts each, ſo 
you m_ Twelve Centers, 0, I, 2, 


35 45 5 Os Fo 8, 9, IO, II. On theſe 
Centers deleribe the Quadrants, Ge. 


N. B. The Firſt of theſe is Palladis's, the other V. truvins's 
Volute. 

Of. As, in the Infancy of Archi- 
tecture, Pillars came in Place of Trees, 
which the ancient Greeks made Uſe 
of in their Buildings, ſo theſe F 

muſt taper as Trees do. 


Pros, IX. 


TJ: O dimmiſh any Pillar. 

Having determined Qs the Al- 
titude, and op the Diameter at the 
Top, for Example, make o = A 
the Diameter at the Baſe, divide the 
whole Altitude qs or AE, into Three 
equal Parts, of which ax is one, for 
that Diſtance ax let the Diameter be 
every where the ſame, divide EE into 
any Number of K Parts at k, , 


and draw £6, KL, Sc. AB, on the 


Dia 


in its Capital, but has no Leaves. 


10 Archnefure, wit 


Diameter G deſcribe the Semicircle 
E HG, draw 4 AE continyed, divide 


E 4 into as many equal Parts as EE 1s 
divided into, through the ſeveral Di- 
viſions of E4 draw Lines [EF, mark 


the Points where theſe Lines meet 


with KL, MP, and joyn theſe Points 
with right Lines, and it is done. 


DxFINITIONS. Plate XVII 


HE Tuſcan Order is altogether 

{1mple and plain, its Capital has 
no Volutes, and its Frize is void of 
all Ornaments. | 


The Dorzick Order has no Volutes 


in its Capital, but is diſtinguiſhed oy 
Triglyphes in its Frize. 


The Ionic Order has Four V 5 


The Roman or Compoſite Order has 
Eight Volutes, and Iwo Ser tes of 
Leaves. 

The Corinthian Order "M Three i 
Series of Leaves and Stalks, and Six- 4 
teen Volutes. | 

Module is the Semidiameter of the 
lower Part of the Fuſt of the Pillar. 5 

Minute is the Thirtieth Part of a 4 
Module. 85 I 

D d 2 „ f 


24 ſhort Introduction 
Ecphora is the Diſtance of the Ex- 


tremity of any Part or Member from 
the Axis of the Pillar continued: 


Here we ſhall lay down the Alti- 

tudes and Ecphoræ of the Members 

of the ſeveral Orders according to 

Palladio and Scamog gi, taking the 

Semidiameter of the lower Part of the 

| 1 uſt for our Module or common Mea- 
ure. 8 


The Tuscan ORDER according to 
PALLADIO. 


Pac, in this Order, makes the 
Socie altogether plain and high, 
ſometimes x Module, ſometimes 2. 
its Breadth he makes 2 5. or 2”. 22 5. 
and conſequently its Ecphora is 1”. 11%. 
Hie gives 14” to the whole Column, 
Including its Baſe and Capital, and of 
that :, or 3". 15'. to the Entablement 
or Travaiſon, ſo that the whole Or- 
der, taking in the Socle of 2”. is 19”. 
I5. or making the Socle r® only, the 
Whole is 18”. 15“. and is divided into 
its ſeveral Parts, and they into their 
Members or Moulures, thus, 1 
5 Parts. 
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Parts. | Members. Heights. 
a8 Socle, 
Plinthe, 


| 
|>|Regler, 
Gueule, 
_- ſtragal, 


———2 


Orle infer. 
Fuſt ſimply, 
Orle ſuper. 
Aſtragal, 


NI 1%. 


| 


| 


| Bounded 


Gorgerin, | — 8 
4 Orle, — I 
& |Cymaiſe inv. 8 
£ [Reglet, 3 
[Goutiere, — 5 2 
Cavett, — 3 

Reglet 2. — 2 
Bande I. — 12 
Bande 2. — 172 
Reglet with 
|Chanfrain, | © 7 
« [Frize, — 26 

Cavett, — 8 
8 let, — 1 
Ove, 81 9 
= [© Goutiere, | — 19 
= {Reglet, | — 2 
75 Doucine, — 


LReglet. 


. N 


214 A ſhort Introduction 


* At 4 from the Extremity of the 
Goutiere, there is a Scotie which 
joyns the Extremity of the Ove. 


The TVs AN ORDER according to 

SCAMOZZLT. 

I* this Order Scamozzz gives to the 

Pillar, with its Baſe and Capital, 
15. and of that 4. or 3% 1 to 
the Pedeſtal, and as much to the En- 
tablement or Travaiſon; fo that the 
whole Order contains 223. 

The Heights and Ecphoræ of the 
ſeveral Parts, and their Members, we 
. ſhall ſhew in Modules and Minutes, 
after the ſame Manner as we did in 
| Palladio's Tuſtan Order. 


—— 


| Parts. | Members. | Heights. | Ecphoræ. 
G 
x. . —— ei 

Locle, | 1x — 1 131 
e EA Ts. 
Dy or De, 2 —- 1 10 
4 Chanlrain, — 52 £-1- 4 
: | n. 
F Piet, n | Mi 
e_| © [Goukiere, T— 131 1 4 By 
"| [Regler, — 35 1 16 
| C1EPlinthe, | — 18 x 10 
| © | *\Tore, 1— 1211 10 
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T I NANA THAVING 


- 
„ 


2 
Ts 


4 
1» 
N ? 


Regler. 


215 
; | Members. | Heights. Ecphorz. 
ne e 
Reglet with - : af 
Chanfrain, RSS | 
Trunk 5. 12 ſap. 223 
Filet with | __ Tt: x 
Chanfrain, 252 
Aſtragal, E ="... 
IGorgerin, | — — 22 2 
Filet, — ___— 
Aftragal, | — — 253 
Ove, — — 29 
[Goutiere, — I -- 
Reglet, — 4 * 
Bande 1. * — 22 5 
Bande 2 — — 3 
Filet, — — 25 
2 [Reglet, [| — — 26 
\Plat Bande 1 — 222 
Reglet, — — 24 
Cavett, — 5 — — 
Reglet, — 14 — 28 
ve, . 6 1 1 1 
Cavett 2. — 14 nr 5 
Filet, — 15 1 192 
Soutiere, — 9 1. 207 
Reglet, — 124 1 222 
Doucine, „ — 
Filet, — 121 2 2 
— 23 2 "T's 


Plat bande 
and Reglet 


Modillons 
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The Doricx Orver > BEIT 0 
DPÞ*ALLADIO. 


Paco gives to the ſimple Fuſt of 
this Column (. e. without Baſe 
or Capital) 14". the De of the Pede- 
ſtal he makes 2”. 20. every Way; 
the Altitude of its Baſe he makes; 


D cr 1 0. and that of it 


Cornice ; the Dy, or 200. ſo the Height] 
of the whole Pedeſtal is 4. 20. and 
its Parts, viz. the Cornige, Baſe and 
Dy, are as 1, 2, 4. 

He ſometimes places the F aſt off 
the Column on the Pedeſtal, without] 

any Baſe, ſometimes he allows it an 
Attick Baſe of 1. high, and a Capt 
tal r=, high. 

The whole Entablement is : the] 
Column, and its, Capital taken toge - 
ther, i. e. 3u. 22 1. of which the Ar. 
chitrave has 1”. the Frize 1”. 15. and 

the Cornice 1”. 7';. So the whole 
4 Order, without a Baſe, is in Heig Zhi 

232. 1202. and with a Baſe 24”. 123. 
He has Two Diſpoſitions of the 
Parts and Members of his Pedeſtal. 


Dis. 


to Architefture, 
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Di᷑itSs POSITION I. 


Parts. | Members. | Heights. Ecphoræ. 

er x -+ i $0 a4 S 7 

ys. | — 274 3 204 
ie — hm — 
© | Reglet, — M2 16 4 
- {Chanfrain, | — 5 — — 
A. e BB 
- Dy or De, 4. 10 

% | — ĩ/ ‚ĩ 

> | . | 
. Reglet, — $4. 
311 Reglet 2. — 14 1 17 

t . ; 

8 — — gp — 
BY i | Reglet, FOES 32 1 2 
DIS POSITION II. 

Is |Socle, — 26 x 26 
V|. = Reglet, — 39054 253 
( [Doucine, — 77 — 2 
38 |Regler, — 
[ |Cavett, — $7 8 
2 — 2 — . : 
> Dy, 2 + 207129 10 

e __ — 
3 Reglet, — 1 x .- i £05 
> | © Ove, —_—_— 

I [Goutiere, | — } 65 1 252 
EE Regler, — 2 2 + Iu 
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Parts. | Members. | Heights. | Ecphore. 
1888 Shes 2a RE a" ah” 
. | E e — —— —— ä — 
zona dwitb „ |Plinthe, * j— 101 10 
ae g. Tore lower, | — Js —. — 
a Circle to x Filet — Iii 1 8 
rhe —_ ty Scotie, : — $54 — a 
OW. Nay 
Filet 2. — 1x 1 5 
Tore above, — 44 1 6 
Anneau or 1 | 
© Ring with | — Tx 32 
2 Chanfrain, 
5 | = Trunk, 13 233 above 25 
2 Anneau a- Wn 5 | 
1 _  -- 464 
bove, J 
; 1 
s S Aſtragal, | 8888 3 3 1 — 
* Gorgerin, — — 25 
Anneau . — 34 — 26: 
© [Anneau2, | — —| — 27; 
 * Annu 3. | — = — 28; 
2 Ove, 1 62 — Me 
- [Goutzere, | — 61 I 
Talon, — — — 
Bande, — 11 — 25 
Bande 2. — gy — 26 
2] & Bandelette y 28 
T 8 of Gouttes & 1 
ilet on the | 
| | Gouttes, * 3 


+Þ 2 Ply +162 


; 


I directly above 
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| Parts. | Members. Heights. Ecphorz. 
W F 
| Reglet Ca- 1 5 
Gouttes. 3 
= |Triglyphes, | 110 | 1 broad. Protection 
= | & [Void above | tas i 3 
„ Iriglyphes, e 
2 Metope, 1 
| > Bandelette ä 
= where are 5 Tad 
2. the Capitals — 5 — 292 
Jof the Tri- | | 
v» | Þ | glyphes, . 
. Cavett, 1 — 7 — 
8 . 2 Filet, | — - 19006 2 
* . Ove, 1— 6 1 3 8 2 
ö MJ od : . N 1 
- |Goutiere, | — 82 32 
Talon, | —. 1 
{Filet 2. — | 4 2 72 
. =» -- 
E Reglet, CCC 


19S Bf 


f In the Goutiere of the Cornice of 
the Pedeſtal below, there is a Scotie 

that joyns the Ove, and leaves on the 

exterior Part of the Goutiere 2 5. 
+ The Middle of the Triglyphe is 
that of the Pillar. 
Ee 2 


On 


- ſhort n 


On each Side of the Triglyp he 
make a Canal, in Breadth 2 5, then 
TwWO Canals within of 5 each, and 
allow 5 of In erſtice betwixt Two 
Canals, the Demimeto e is 100. their 
Projection 3. direct! — * the Tri- 
glyphes are always the Gouttes. 
The Difference of the Ecphore 


. of the Goutiere and Ove i Is 25. to be 
diſpoſed thus. 


Betwixt the Ove and in 31 


For Three Gouttes 15 
For a Reglet - — 2 
For Two Reglets placed. as s Steps — 2 
For a Scotie: - -» ; - — = 2 
For a Reglet VVV 


In this and the following Orders 
there are often Canals in the Fuſt of 
the Column; theſe cannot exceed 
Twenty in Number. To make them, 
inſcribe in the lower Baſe of the Fuſt 
a Polygon of Twenty Sides, admit- 
ting one of theſe Sides to move up- 
wards, and diminiſh in the ſame Man- 


ner as the Pillar does, have one 
Canal. 


To 
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"To La theſe Canals. On the 


Side of the Polygon deſcribe a Square, 


the Point of N of its Two 
Diagonals is the Center of the Hollow. 
The Interſtice betwirt Two Hol- 
lows 1s called A Liſtel. | 
The Hollow is ſometimes continu- 
b to the whole Length of the Fuſt, 
ſometimes to the And of. the Two 
upper Third Parts, and ſometimes 
the Hollows of the firſt Phird Part 
are filled up with Barons or Tores. 


The Do Rick ORDER according 70 


SCAMOZZIL 


Fi gives to the Colima, its 

Baſe and Capital 17”. and of that 
he allows =, or 4”. 15, to the Pede- 
tal, and 2, or 4. 7 :. to the Entable- 
ment. So the Height of the whole 
Order 1 18 bf, -22 2. 


Parts. 


7 YT 9 
, i 
. — 
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| Parts. Members. Heights. Ecphorz. 
05751108 | GOVIOS Sw 10 , 
Socle, 1 233 
IS Tore, | — 41 — — 
A |Regler, Drone I 203 
r Doucine, — 6 — — 
= 7 2 — 1 1 142 
| a5 avert, — * e 
>| Dy, 2 1 £200. 
A avett, — 4: — =] 
1.3] © ilet, — 11 1 14 
Ove, — 5 1 ſap. 18 
[E Goutiere, — 52] 1 24 
* |Filet, — 12 1 253 
. 1 372 
" linthe, — 1 Il; 
i La Tae below). £4 $i — 
I Orle, „ e 
2 Scot ie, — 1 m—_—_ 
| ; rle above, _ 77:1 43 
$1 Tore above, ww I © "x 63 
& | |Orle below |. 
S |_| with Chan] — 21 37 
I'S |} ö frain, 
e Da 14 23 above 24 
= jOrle above | | 
2 | with Chan-, — 1 — 26 
55 frain, | | 
Aſtragal, ' {| — 31 — 28 1 
LE. . 


Parts. 


[el A- Lee 


Like 


Mol my 
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Pa Members. | Heights. | Ecphoræ. 
PP 7 
|Gorgerin, ; | 1 95 . 
Talon, — 24 = — 
- | Anneau, — 1 — 273 
r 
| © |[Goutiere, | — 64 x 25 
1 Talon, FT 2 4 — — 
Regrlet, — 19 52 
— [= LT 25 
T Bande 2. — 114 — 26 
Reglet of | _ les 
8s |Gourres, ED Ih F 
Filet on CE a. 
= |Goutres, T0160 
| I 8 Reglet, — 55 — 284 
J. Triglyphe, : 100 FI 
2 8 Void above. — 5 | — — 
— 2 Metope, 1 15 b. 'x5 
- > Demime- 3 br. 9 
Go 4 rope, 22 | T 
Projection, ©. 
3 Reglet 
Where are 1 
a | the Capi- — — 28 3 
z | tals of Tri- 
* | glyphes, Ea. 
Talon, © 9 
of ER tf 4 2 7 3 
Parts, 


r 


2 Ty 4 ſhort ae 


The Pro- 
jection ot 
the Gou- 
tiere has 


Three 


ſmall Mo- | 


dillons, 
and a 
Fourth lar- 
r than 
e reſt to- 
ward its 
exterior 


Part. 


| Parts, | Members. | Heights. |, Ecphorz. | 
Gs ME L e 
zz] 4 3 4 

Denticules, 6 * 7 

N 3 Filet 2. 2 44 +}: 9 
| . Ove, | - 2 . I ſap. 113 
'3| Demicrueux J — 25] — 1 
iet 3. — 1 13 
| «= [Goutiere, © |-— 71 2 5 
. Talon, — 33 — 1 
Filet 4. Z 63 
Doucine, 11 — 

— Reglet. 5 11 2 15 


* In the lower Part of the Gou- 


tiere of the Pedeſtal i is a Scotie which 


joyns the Ove. 


+ If the Column is canalled, Roſes 
and Leaves are carved on the Gar ge- 


rin of the Capital, and Ovals on the 


Ove ; and then inſtead of the 'Talon 


and Ring above the Gorgerin, it is 


more ordinary to place a Reglet and 
Aſtragal. 


The 


5 to ArchieFure. 18 225 


The Toxxes Gan ER 85 to 
— PALLA VDI. | 


PAlladi, in this Order, gives to the 
Column, with its Baſe and Capi- | 
— tal, 18”. of that he allows 2, or 5”. 
77. to the Pedeſtal, and 5, or 3”. 18“ 
to the Entablement. So the Height 
Jof the whole Ordonnance is 26”. 25. 
il He has T'wo different Diſtributions 
of the Parts and Members of the Pe- 
—deſtal, and gives a Baſe cither 4*7ick 
or Iovick to the Column. 


U- 4 | 
ch VWA 
I. D ISTRIBUTION with Attick Baſe. 
ell : — , 
Parts. | Members | Hei ghts. Ecphoræ. 
FP 
, {Socle, — 28 1 264 
Filet, — 1 24 
& | > {Woucine, .} — 5 41507 — 
| N * [Reglet, — 177 
” Cavett, — 3 — — 
pa. OO | — —_— — 
4 8 — — — — 
þ Q (Cavett, | — 3 > 2 oo 
2 |Regler, — 12 I 147 
| 0 Gueule, — 47 Oe 
cas "7 Parts, 


[ 
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— — eos 


Parts. Members. Heights. | Ecphoræ. 
F EE 
EF Filet . 
an Goutiere, 2 5 RT 
Talon, — 24 — — 
8 [KReglet, — 21 L 26x 
| hs Plinthe, — 10| 1 111 
3. Tore, — — — 
N 
＋Orle, — 15 I 7x 
IL S Scotie, — 43 W 
© | = |Orle, w 3 x 4 
7 [Tore. — 52 £- 7x 
R,,  : 33 
z | > |Orle, — 11 1 2 
2 Trunk, | 16 3 | above 26 
= |Orle above, | — x3 — 283 
| 1 [Aftragal, — 21 Center 28; 


II. DIS TRIBUTION With Ionick Baſe. 


8 


| 5 Socle, — 281 x 26} 
_ 2 Filet, _ 1 | I | 253 
„ Doucine, — 6 — — 
© | > Tore, as : ad 18 5 

| © | -* KReglet, — 111 17 
O |} C . 1 : 
W 
> 7 rs 5 6 1 po 
— __|Dy, 3 1 HF - Ta 

5 Cavett, — 4 — — 
Filet, . 16 


Parts, 
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. arts. Members. Heights. | Ecphoræ. 
N | a7 jw FED ww: 7 
/ — — —— — — — 
8 | „ [Attragal, — 2 175 
Dre, — 71 ap. 215 
2 Goutiere, — 61 1 25 4 
I | [Regler, — 24 1 267 
2 Plinthe, n 11x 
7 _ [Orle, E 7 
; 5 Scotie, — gi — — 
dee, [—-"{-r 53 
|| | | Aſtragal 1. ern 74 
O.: Aſtragal 2, | — 11 . 
5 8 Orle 3. — I Gy 
e [|Scotic, — 34 — 8 
1 Otle 4 — gy 3 
[Tore, — 81 1 7 
; >» [Reglet with _ | on K 
3 > | Chanfrain, | IS 
7 Trunk, 16 33 above 26 i 
> = |Orle above, | — Is 1 23 | 
| " [Aftragal, | THEY 33 
1 * 1 1 
1 » | | : 
7 ©'W _ 58 
III, 
7 = Bande of e 5 — — be n eſerred 
1] | &| =. | Volutes, | | | to both Di- 
[| |.*| £ \Bordure f m2 a 3 
* Volutes, © * * 
F Talon, — 3— — 
I F f 1 8 Parts. 


2 


— 
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8 — * 
— — 


p FF: 7 


. Members. Heights. | Ecphorz. | 
e — bs m / 
Rege — 1 144 
Perpendicu- 8 | 
B lar to Vo- I a 15 — | 283 
* | lures,: . | 1 
F 
lar within | — © 26? — — 
| Volutes, | n 
E > flat Bande 14 — — 6 27 
| | > {Aſtragal, — 12 — 271 
{ | lat Bande 2J0— 74 — 273 
= 3 [Aſtragal, | — a|— 283 
Z | +, Plat Bande — 281 
2 — 3. _ 1 | 15 9110 
E 
= Reglet, — 11 
> | rie, | Hf; I 3 
| — — ——— — 
— Rega — | 1 1 7 
* | | f ſoup. 6 
.2 d Bande, — "3 17 7 x1 
| = | ® |[Cymaiſe, — 1 3 # Jup. 22 
| >| => |Goutiere, — 84 28, 
Talon, — 34. — 2 
Filet, —  "E& A 3 
Doucine, — 7 — — 
[Regler. wh © 11 


. 


wyw ene ene 


_— 


! 3 — 812 
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The Diameter of the Eye of the 
Volute i is 375 It has of Perpendicular 
above it 1305. and below it 10. The 
whole Br eadth of the Volute is 23”. 


On the Ove of the Capital are 
deſcribed Ovals, Leaves and Flowers: 


Jon the Bande of Volutes, Olives on 


the Aſtragals, ſmall Leaves on the 
Talon of the Abaque, and Roſes. on 
the Eyes of the Volutes. i 
LY Phe Frize terminates in the Arch 
of a Circle, having its Projection be- 
yond the Ecphora of the ſuperior Ex- 
tremity of the Fuſt 5 3. So the whole 
Ecphora of the Frize is 1”. 143. 
On the Bande of the Cornice | 
are the Modillons, high 7'z. broad Io. 
and having a Metope 21. Below 
vp is a Filet 1 high, and having 1. 
of Ecphora. 1 
ET: At about 2' Diſtance from the 
Extremity of the Goutiere, there is 
a Scotie below joyning the Cymaile ; 
3b at 4' Diſtance from the Extremi- 
y of 55 Bande of Modillons, on the 
Per Part of the Bande, there is a 
Cymaiſe joyning the upper Edge of 
the OE: below the Modillons. = 
The 


* * k 
2 * * n * I. 
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The lonick ORDER according to 
SCAMOZZI. 


THis Architect gives 17 x. to the 

| Ionic Column, with its Baſe 
and Capital ; of that he allows 3, or 
Fu. for the Pedeſtal, and 3, or 3". 15. 
to the Entablement. So. that, if the 
Frize has no Ornament, the whole 
Ordonnance is 26” high, But if the 
Nature of the Building requires Or- 
naments on the Frize, he then allows 
to the Entablement zu. 2603. and fo 
the Altitude of the whole is 26. 113. 


Parts. Members. Heights. | Ecphore. 
AUP I8E ta FC 
1 Socle, 1 — 1 1 243 
I ore, are 

— 1 3 

—| & |Filer, _ 3 #34 
[TD | = [Aſtragal, — 19 1Cen.15; 
Reglet, — © 1 151 
Caxvett, — 21. — — 
8E —— —— —f ' — 
Dy. „„ 
| | _ Cavett, — 44 — — 

= . 1 „ 

„ i. 1 -:.:..54 
| Aſtragal, — 1]; 1 Cenr52 
Parts. 


Mr rr 


* +] — * Þ a * 0 1 1 


— ian 


LL. 


to Architecture. 


reste | Ecphore. 
1, Ow... 1 I——_ 
IJ 0 
E tes 
1 Talon, ale 1 * 2 
e 
::| Ps 1 LY. 
[Tore below.. 3 L 2 
1 
S _. 8 * 75 
IJ Scotie, * 4 * I'S 
F _ [cgi : 
ore above] — 5 1 eh 
* Aſtragal, 8 N N 
= S Orle wW Cav..— 25 I 5 3 
2 | > [Trunk, 15 a5 b 4 
FF Tn 
YN [++ | Gonge, |” cn 273 
8 goin: Aſtragal, . 27 $3.09 5 
„ Ove, _— 11 
Bande of : 
T3; Wong 285 
> Bordure, — , og 
Talon, 2 pal il bg: 
— — Regler, mo Gb 1 2 
| & [Plat Bande,. — „ — 
8 85 Plat Bande 2. nh 32 WT 7 
2 3 Plat Bande 3. i OB by | 
142 Aſtragal * a F 
2 1 I xz} — 29 
Talon, E 
£1 Reglet, — | 1 8 5 12 


* 


the 


* 


At ell: 
tremity 

the Gou: 
tiere there 
is a Scotie 
that joyns 
Ove 
below. 
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Parts. | — Heights. Ecphoræ. 
EET T. Ws 7 Ee mg 
121 e 3 — } 26; — 25 
. Reglet, e 27 
4 * F Talon, — 4 45 | 
| [Filer, T i K. 
[Goutiere, — 44 1 53 

a "Filer, 1 27 p58 6 
| = - Ove, . 1 1 

A. Bande af- ; 25 ie. "YES 
|Z | ® | Modillons, | | ed pon 

a E Cymatſe of „ 1 ; 
Farm TR 
1 Goutiere,— 6 | 2 27 
* Cymaiſe, — 31 — — 

Filet, ,, ill 
150 Gueule, — 6 | — 2 
ed ot — ag 113 


hea To the Bande of Moditions i i 
joyned a Modillon, in Breadth 19. 
and 4 of theſe on the outward Part 
are plain, the other 15. are turned 


4 1 1 8 


ſpirally. So the whole Bande, inclu- : 
ding that Modillon, has 25 f. of Ec- 
phora. 4 

The Breath of the other Modi!“ 


lons is 113 their Height 7 and the! « 


TAN 


Metope 23'3 


ener L 


- * 


In our Definitions of the Five Or- 
ders of Architecture, we put the Co- 
rinthian Order in the laſt Place, as 
being the moſt delicate and beautiful 


of. all the Orders, yet, . becauſe it is 
before the Compoſite in the Order of 
Time, we ſhall here lay down the 


Proportions of its Parts, and their 


Members, in the Fourth Place, leav- 


ing the Compoſe te to the laſt. 


The Corxrnuras OunR n 


to PALL ADTY, 


His Author gives to the Corin- 
thian Column, including the 


Baſe and Capital, 19”. viz. to the 
Baſe 1=.-to the F uft 17:0. and to 


the Capital 2. 10. To the Pedeſtal 
he allows ; of that, via d 08 
which he gives 15. 6. to the Baſe, 2. 
28 2. to the Dy, and 18. to the Cor- 
nice. 


He gives the Height of the Co- 


lumn, 2. e. 3. 24. to the Entablement, 


of which he allows 1.8". to the Ar- 
chitrave, 28035. to the Frize, and 1”. 
I7 2. to the Cornice. So that, accor- 


oY ding 


to Architefure. 233 


* In the 


Goutiere 
at 3 f. 
from its 
Extremity 
is a Scotie 
3oyning 
the Ove. 


234 A ſhort Introduction 
ding to this Diſtribution of the Parts, 
the whole Order is in Height 27". 
16.2. tho', in the Detail of the Mem- 
bers of the ſeveral Parts, he differs a 
lictle from this Diſpoſition, allowing, 
for Inſtance, 5”. to the Pedeſtal, 3". 
25. to the Entablement, &c. 


Parts. | Members. | Heights. | Ecphorz. | 

| » \Socle, — 27 
Tore, — 41 — cs 

I Eilet, — 11 1 25 
Gueule inv. | — 5 — — 
© |" |Reglet, |— I 17 
-1 Talon, — 4 1 ſup. 12 
Dx. „ is 
Talon, — 39 — — 
WVC 
* | Ove, — — — 
8 5 |Gontiere, |'— 44 1 23 
2 — Talon, — 34 — 2 
Reglet, 27 
Plinthe, — 91 1 12 
- | Fore below. — 71— — 


to Architefnre. | 
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T 09 OY Jay 


— 


2230 
= 
: _- 


Parts. | Members. Heights. Ecphorz. 
— a 
1 Filet, _ 70 7 
- RC. — 1 4 
| * [Aſtragal, — „ 
Tore, — 2 7z 
| [Aftragal, — E 1 
» |Orle with | 1 
JT 
Trunk, 15 11 above 26 
2 ©. Orle with 75 142 | 28 
* Conge, | 2 
te | ja. | — " 20a MH 
= | [Lower — = 
|= | | Leaves, | 
© | Their Fol- Ons cg DS 
3 ding, 
L 5 3 —_— 
Leaves, 
Their Fol- | _ Pi apy =} 
= | ding, oh 
EY LAN „„ 0 
| bove, 5 
Helices,, | — 74 — = 
4 * — . A 
Plinthe — $5] * * 
Regler, — 24 * x | 
4 —_ T3 | — bree 


236 A ſhort Introduction 


Parts, | Members. | Heights. | Ecphoræ. 

| + ä 8 ” 

Plat Bande 1.] — 6 — 26 

Filer, Cord, | = 14 — 27 

T blat Bande2] — $4 — 27 

SE Aſtragal, — 24 — 28 

[Plat Bande 

2 pF — 104 — 28 
a: |Altragal, — a4 291 

Talon, _ below 287 

133 Reglet, — 4 47 
1 Frize, F — 282 — 26 
e Rege Talon, 5 45 __ * 
of the Ar- Regler, — 111 I; 
CHLAVE, Bande of = | 
Denticules | © 537] © HY 

Reglet, * 5 
i Ore, „ 424 — wes 

Filet under 

T Rb 4 be | 

» Bange of | + ata E 

= | Modillons, | 72 

I [Talen, 8 — 

11 Filet, Ws E 42 2 

1 Goutiere, _| — 73.13 27 
Talon, — 7 Þ.7Y _——y 

Filer, = 3 2 6 

Doucine, — 6 * * 

- Regler. — 6-7. 13 


re Rr 


14 


20 Architeftare, 2 37 
„ The Ecphore of the Plinthe, Re- 


glet and Ove, together with the 


Projection of the Leaves, are deter- 
mined thus. 


Deſcribe a „Square AB Cp, whoſe 7a XIx. 
Side ep zu. draw the Diameters 
AC, BD, on BD, ſet of Bt ="2*= 

ES, through and s, draw k L and 


FG | AC, and continue them ; take 
fr 0,6 dra MX, 
1 | KL, ſo 12 limits the Plinthe, 
n x the Reglet, and F o the Ove, draw 
o R joyning the Extremities of the 
Ove and Aſtragal, that xo limits the 
Projection of the Leaves. 

Gn v! raiſe an equilateral Triangle, 
on its Vertex as a Center, with one 
of its Sides as a Radius, deſcribe the 
Arch 1.x v for the Limit of the Front 
of the Capital. 


The like Conſtruction may be made 


on PQ, parallel to one of the Sides 


CN, ke reſtricts the Capital and 
Leaves to narrower Bounds than the 
other; for, in that the Ecphora of 
the Ove is 2”. and in this only 1 


15; Fs laſt Conſtruction Mön 
Hun. 
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Blondel ſuſpects to be meant by Pal. 


ladio, that Architect being a little ob- 
ſcure in this Matter. - 


The Spirals or Volutes in the 


Middle juſt touch the Orle of the 
Veſſel, as is plain from the Table of 
Heights and Ecphoræ; but the Vo- 
lutes on the Corners not only poſleſs all 


the Space that the middle Volutes have, 


and the Orle of the Veſſel which is 


100, but likewiſe dip a little in the 


Plinthe or Goutiere of the Abaque. 


The Roſe in the Middle poſſeſſes 


the whole Altitude of the Abaque, 
and that of the Orle of the Veſſel. 
If the Column is to be canalled, it 
muſt have Twenty four Canals, hol- 
lowed each to a gemicircle, and the 
Breadth of each Liſtel or Interſtice 
muſt be 3 the Diameter of the Canal. 
The Bottom of the Veſſel muſt 
anſwer directly to the Hollow of the 
Canals, „ 
The Breadth of each Modillon is 
12“. and their Metope 2305. 


* In the Bande of Modillons, be- 
twixt the Extremity of the . 
. above 


_— r 8 
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above the Modillons, and that of the 


Filet under the Modillons, is a ſpiral 
Modillon of 21'; Breadth. 


The C ORINTHIAN ORDER according 
wo SCAMOZZL. 


His Architect gives to the Co- 
riuthian Column, with its Baſe 


and Capital, 200. which he ſays is the 


greateſt Height a Pillar can have ; 
the Baſe is r=. the Fuſt 16. 20. and 
the Capital 2”. 10. 3 

Of this Height of the Column, vig. 
20”, he allows 45, or 6". 20. to the 
Pedeſtal, giving 1. 15. to the Baſe, 
4". 12 5. to the Trunk or Dy, and 
22 3. to the Cornice. TT 

He gives; the Altitude of the Co- 
lumn, z. e. 4". to the Entablement, 
allowing 1. 10. to the Architrave, 
I”,2'. to the Frize, and 1. 18. to 
the Architrave, in caſe there are no 
Ornaments on the Frize ; but if the 
Frize has Ornaments, its Altitude muſt 
then be 1”. 15 3. and then the whole 
Entablement has 4”. 13 f. of Altitude. 


Thus 
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Thus when the Architrave has no 
Ornament, the Altitude of the whole 
Order is 30”. 20'.. but if the Frize has 
Ornaments, the Altitude of the whole 
Is. ATi 3, 3. ; 


| Parts, | Members. | Heights, | Ecphoræ- 
2007 Nr 5 
| | 6. Socle, 1 — 1 21 3 
Tore, P25 = — 
11k Sage . ay: O75! gn 
Gueule inv. — 4 — — 
2 ſReglet, Hf I4 
in? THY Scotie, FS So, og 
| O | | G * 5 , 25 ; 
4; Reglet, „ 132 
F .. 
E 5|Regler with| 25 
T ANMTOE SY: 7 12 5 
XI Conge | | 
= Y gra 7 TEE The Talon with 
& | z/Bande, — 77 
385 Tits Filets ſur- 
Filet, — Ground the whole 
2 Ke | | „leaving on 
8 N Talon, * 3 * 2 fal 1 
N Jer Filet, — 4 Tt: 0 "i 1 
Pier. + 1193 1 15 
| | $-[Aſtragal, | — 12 1 Cen. 15 
i Ore, — 4 f. 155 | 
PPP ese „ i 181 
. #T © 4 8 1 = 
| Goutiere, | — 43 1 241 


Parts 


70 Abies arb. 


141 


Fart. | Members. Heights. Ecphore. | 
| iq | = 5 m oy” 
© |: [Talon, 7 ES OC 
|” | |Reglet, E - 49 
Plinthe, — Sy .þ 1175 Jofned _ 
5 Tore, 5 7 3 2 
N | | Arch to 
[ S Aſtragal, 8 Gn 2 1 8 | the Reglet 
| a Orle, i | 3 11 1 16 below. 
3 Orle, _—_— 1 1 5 4 
| [Aftragal, 7 
'& rages __ 51 
T6 Tore, — 427 1 8 
Aſtragal ber. 5 _ 
© 757 -- a3 4 
© |: | OW: Ie, OE 1 
Ie | = oe id 
- — Chantrain, e * ey — 44 
| 7 Trunk, 16 117 above 263 
88 Orle above, bs. 
2 | ** | with Chan- — 15, — 27 
frain, | 1 1 
Aſtragal, — 2 292 a 
Leaves i. | — 111688 — 
Their Folds,“ — 5 88 — 
Q Leaves 2, — 111 — —e 
* Their Folds, — E — 
ene 3. — 6 ͤ joy 
Spirals, — ; „ 
ä 1 1. Hes. 


— — 


H h 


If not 


adorned. 


Win Or- 


naments. 
+ Joyned 
with an 
Arch to 
the Reglet 
of the Ar- 


chitrav * 


Parts: | Members. | Heights. | Ecphoræ. 
Orle of Veſ- 8 5 Þ 8 
4 ſel, : 8 
8 Goutiere, — ut rn IK come 
** |Regler, _ mY 1 
Ove, 9 50 2 
pplat Bande 11 — — 262 
Arg, — — 273 
Bande 2. — _ 275 
S Talon, — 28 TJ 
| | 5 Bande 3. — — 2988 
by ord, Or | I 
5 = | Aſtragal, . 75 5 6 
4 | © [Talon, 3 I in. 23 
> {Chanfrain, | — 1 inf. 33 
R 
| wk > Frize, | 5 2 — 26 
| a N — hrs _ 
| ilet, — 1 : 
* | Aſtragal, — 4 4 
ve, — _ — 
| a Reglet un- 5 
| 8. | der the — I * 
_ {| © | Modillons, 
14 Bande of 
.Modillons, | © r 7-336 
—— — Ty _— 
. — 1 eglet, 2 2 13 
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Parts. Members. | Heights. | Ecphorz. | 
8 ee mw ol wy OT SHU 
5 . e | 

|- |Gontiere, | — 73 2 25 

3 Cord, J — 3 — 
"BIS 2 Talon, — 31 — 2 
JD oucine, — 61 — — 

| 3 14 
D: Reglet. e 2 142 


f Allow 4. on the End of the Re- 
glet for a Modillon, and a blank of 
62. So you have the Extremity of 
the higher Side of the Talon below 
the Reglet. 7 

+ On the exterior Part of the Bande 
of Modillons is a Modillon cut ſpiral 
at both Extremities, in Breadth 17.1. 

The Volutes and Spirals are ſitua- 
ted as in Palladio's Corinthian Order, 
and the Projections of the Leaves and 
Abaque are found after the fame Man- 
ner as there. — Og 


H h 2 7 The 


244 A Short Introduction 


The ROMAN or COMPOSITE ORDER 


according to PAL LADIO. 


He Column, with its Baſe and 
1 Capital, according to this Ar- 
chitect, has 20. of Height; of that 
he gives 1”. to the Baſe, 16”. 200. to 
the Fuſt, and 2”. r0o'. to the Capital. 
The Height of the Pedeſtal 1 
that of the Column, i. e. 6. 200. of 
which the Baſe has 1”. 18“. the Trunk 
or Dy 4. 8“. and the Cornice 24. 
The Entablement has 3, the Height 
of the Column, i. e. 4. of which 
the Architrave has 1”. 10“, the Frize 
I”, and the Cornice 1”. 20“, So the 
Height of the whole Order is 30”. 20, 


| Parts. | Members. | Heights. | Ecphoræ. 
2 F — "INT _ _—” 23S x* 
5 r 1 27 
Tore, — 4 — N 
I 4 
> Gueule OS: pm 71 — 1 
— Tore, 3 


1 4 > 5" 


Mt 


9 IVIS Ad 


O 


4 


—— — 


* | e I -# >1 


ro Architecture. 


* aſv ov dodo 


Members. Heights. 1 
3 
Keglet with A 
N Conge, | $6 | = 2 75 5 
2 1 463 15 
eg et. wit | | L 
| Conge, | Teh] 4 l 
| Tore, | „ Cen. 14 
Doucine, —_— 5 po 
Reglet, — TL. 223 
Goutiere, | — 55 1 235 
Talon, — 34 — . 

Reglet, — 44 i: 

- [Plinthe, — 2 8 12 
Tore, — pe 7 
Filet, — 3 D 
Scotie, 757 5 
Filet, _ 7 1 62 
Altragal, | — 11 7 
Afﬀragal 2. — 11 7 

let, . 

otie, 1 

ilet, — | 1 43 
Tore, — 27 
—\Airagal, E © WO 7 

| » Orle with 1 
Chanfrain, | © | *© 8 
runk, 16 102 above 26 


*The 
Baſe of 


| the Co- 


lumn may 
be either 


| Attick, as 


in the Co- 
rinthian, or 
rend 
of the At 

ick and 15 
nick, as 
here. 


+ The Ca- 
nals are 
Twenty 
tour, as in 


che Corin- 


thian Oc 


3 
2 
a: 


der. 
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Parts. Members, Heights. | Ecphoræ. 
3 n 
| o Om \ with "} wy T, 71 5 
5 Chanfrain, ot i Py 
BY Aſtragal, —_ 1 — 
Their Folds,.— 5 — — 
the Con . = | [Their — — 5 2 — 
an — | | | 
ſiſts of the = =u_ * — 842 —— 
Veſſel 20. Hou O es, 22 912 R 5 
and 6 || © Orleot the | [© 
ue 10" =y : 
The Profil 8] E | Veſlel, . 
is the fame 3] % Aſtragal, — 3 ps Fw 
the * eV | 72 2 
— | 8 Ove , 6 
Order. | Reglet, — 2 — — 
Goutiere, | — 6 2 x 27 
Reglet, — 1 | 2 I 2% 
| Bande 1. — 11 | — 26 
T Talon, — 27 — — 
— = Bande 2 — 15 — 23% 
| x : Cord Or Filer — I 4 — 29 7 ü 
Talon, — 32 — 1 
. |Cavett, — 4% 1 . 2: 
& A Reglet, — 2 { 4 51 | 
— md 4 
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| Parts. Members. | | Heights, Ecphore. 
5 ; | ws 7 pk 7 
˖ e | 155 | 705 | 5 
N EYE F rize, i below * = 
ö — I ore 2} are joyned 
\| | [Regler, — 1 
N Aſtragal, — 12 1 1 4 
„ | — „ 
1412 Reglet under 7 : 
; — Modillons, 1 A © 
4 Bande of N ir 
- | 1 Bande of «„ | x, 
l S Q Modillons, | 5 z * 7 * N 
18 . © Modillons 
„ Bande of og 6 « Os in 8 1 is continu- 
|| | 7 | -* | Modillons, | I 
" © FE beyond the 
* we" 5 Cord, | _—_— i 82 Ecphora 
|" jor, = » Jp. gegen 
1 [Goutiere, | — X 9 2 2 4 Table. So 
Talon, — 232 — — the whole 
Regler, ml 2 7 * — rol YE 
Doucine, — 81 — — er Part of 
— Reglet. „ + 28 16 [1% US. | 
: E 
5 


— 


1 
8 


| 


— 


— 
Ale 


\ 


4 


ſtance 23, 


+ 'The Didier is hollowed below 
at 2, Diſtance from its Extremity. 


* In the firſt Bande of Modillons 
their Breadth is 9“ 2. 


and their Di- 


In the Second Bande their 


Breadth 
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Breadth is 12 75 and their Diſtance or 
Metope 20. 

In the Cornice of the Entablement, 
the Talon above the firſt Bande ſerves 
as a Cymaiſe to its Mutules, as the 
Cord and Ove does to thoſe of the 
Second Bande. 

The Space lying betwixt a Top $ 
of the Second Range of Leaves 7 
the Reglet of the Abaque, is poſſeſ- 
ſed by Two Ionic Volutes, the Cen- 
ter of each Volute is in the Line that 
limits the Projection of the Leaves. 


The RomaxorCompeosrite ORnER 


according to SCAMOZZI. 


His Author places this Compoſite 
Order in the Fourth Place, and 
the Corinthian in the laſt, as being! 
by far the moſt delicate of all the Five 
Orders. He gives to the Column, in- 
cluding its Baſe and Capital, . 13 
of which the Baſe has 1 the Fuſt 
16. 5. and che Capital 2. 10. 
He allows : of the Height of the 
Column, or 65. to the Pedeſtal, of 
2111 which 


; 10 Architecture. 
which the Baſe has 1. 15. the Dy 


zu. 22 3. and the Cornice 223. 


249. 


The Entablement has; the Height 
of the Column, or 3”. 27. of which 


the Architrave has 1”. 9'. the Frize 
, 1. and the Cornice 1®, 17. 
Seeing now the Height of the Co- 
lumn is 19”, x5”. that of the Pedeſtal 
6”. and that of the Entablement zu. 


ſhall be 29”. 12“ 


Heights. 


| Parts. | Members. 
— — = > 
Socle, 1 — 
* a 1 
48 Tore, — 
} 8 S_ 
IS = Gueule iv, | — 1 
{= | Aſtragal, — 13 
— Filer, | — ; 
> Dy. 3 5 223 
SD — 
| * 4 Regler, „ 1 : 
| 3 Aſtragal, } * 17 
E > - Ove, . — 5 
| Filet, | _— I 
| [Goutiers, | — 4x 


27. the whole Height of the Order 


— — 


— 


Ii 


Parts, 


Ecphoræ. 
——— 
1 
I 24 | 
1 16 
+ N I6 | 
* e 12 Jin the 
„ Reglet be- 
low the 
I 16 Got 
b is an Arch 
. 1ioyning 
1 ſap. I 9 :|/the Ove, 
: * and leav- 
| ;| ing on the 
1 25 4 Out- ſide a 
Bande of 
: 3 
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\.. 


-* \Orle above | 
* | with Chan. 


* $I i NN 109 


/ 


„01 go vidi) | 5 


a | Members. 


Talon, 
Reglet, 
|Plinthe, 
Tore, 


Aſtragal, 


Filet, | 
Scortie, | 


Filet, 
Tore, 
Aſtragal, 
Orle with 
Chanfrain, 
Trunk, 


Aſtragal, 


Leaves I. 


Heights, 


— —à— — — on. 


 Ecphore. | 


Their Folds, 
Great leaves, 
Their Folds, 
Space for 

| Roles, 


| 


 FIL1A 


4 
1 282 
1 12 
1 . 
1 8 
1 
1 
+» 
af 
* 
above 15 
* 1 
EC ht 
3] 
1 + 
= 
- — — — 
2 — 


MP9 
— 
— 
L 
HO 


\ 
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I Parts. | Members. | Heights. | Ecphorz. 
| F 5 e m 4 
E + Plinthe, — 512 — — 
| Filer, — 148 — — 
e Ove, — eg Ss 2 — 
l. — (— 
& [Aſtragal, — 14 — 272 
| & [Bande 2. — 8 — 27Þ 
8 Talon, — 3 
| Bande 3. — 1114 — 292 
. Aſtragal, — 11 i $7 
; zZ| [Talon, — 4% 
= 2 Regler, E 2 1 -. 
z . Frize, 12 — 364 
| | Talon, | — 4 — — 
- - FE ilet, — 2 1 28 2 
Ez JGoutiere, | — 5 141 ů 
* — Filet, — 11 1 320 
4 wi KM — ; 1 ſup.7 3 
4 .3] . Bande of 1 „ 
|| |2| 2 | Modillons, | 3 7. mo 
2 - 7 © Talon, — — 
2 Bande of | _ 5 Ws 
al |, | Modillons, | 4 
4 Cord, — 1 . 
5 Ove, Cy- 
55 IF | maiſe of | — s 2 1 
As. 7 Modillons, 1 | 
; | 
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Parts. | Members Heights. Ecphore. 
— i —_— 
File, „„ > 
Pk ogy — 3 — 
* Filet, „ . 84 
MY | Doucine, — 6 | 3 FR 
3 Reglet. „ 


* In the Fuſt FEY Canals are Twen- 
ty four in Number, and femicircular, 
the Liſtel is; the Canals Breadth. 
ln the Abaque is a Flower 15. 
large, from the Sides of that Flower 
the Volutes take their Ariſe, and a- 
{cending touch the Filet of the A-! 
baque, then deſcend ſo as to touch | 
the Second Leaves with the lower 

Part of their Curvature. 

»The Volutes are Ionick. 

* The Profil of the Projection of 
the Parts of the Abaque is the ſame 
as in the Coriuthian Order. 

On the higher Part of the Ove, | 
and from the Axis, ſet off 1 v. 22 f. a 
Line drawn from that Diviſion to the 
Extremity of the Aſtragal of the Ca- 


1 — limits the ** of the 
Leaves, 
The. 
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et The firſt Bande of Modillons is 
continued 17 f. beyond the Ecphora, 
in the Table; of theſe 17 1. there are 
1 33. cut ſo as to leave a Reglet of 

Height, leaving i in the Extremity 
4 Bande of 4 
The Talon how the firſt Bande 
of Modillons ſerves as a Cymaiſe to 
that Bande, as the Cord and Ove a- 
bove the Second Bande of Modillons 
do to that Bande. 

The Breadth of the Modillon in 
the firſt Bande is 9“. their Metope 24. 
In the Second Bande the Breadth of 
the Modillon is 12. and their Metope 
21. | 
h The Goutiere above the Ove has 

in its lower Part a circular Hollow of 
3. that joyns the Ove, and leaves on 
its Extremiey a Bande of 3˙% 


Pros. I. 


O reduce the Ratio's of Modules 
and Minutes to the like Rat io c of 


Feet and Inches. 


Say, As the Radius of the lower 


Part of the Fuft, z. e. E7 or 30. is 
| | to 
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to the Height or Ecphora of the gi- 
ven Member in Modules and Minutes, 
ſo is the Number of Feet and Inches 
in the Radius of the lower Part of 
the Fuſt to a Fourth Proportional, 
which gives the Height or Ecphora of 
the given Member in Feet and Inches. 


Plate XIX. Pros, II. 
Fre. 1. 


yo make a Scale of Modules and 
Minutes. 
Divide a given Line AB into any 
Number of equal Parts, divide one 
of its extreme Parts cB into Three 
equal Parts, at the Points ro and 20. 
draw BEL AB, and divide it into Ten 
equal Parts, draw Ep || and = as, 
joyn ap, through the Diviſions of BE 
draw Lines parallel to A B, divide pE 
as AB is divided, at the Points o, u, 
m, F, G, k, draw CG, 10 k, 20 E, and 
it is plain, that making o one Mo- 
dule, the Diviſions of c 6, IO Ek, 20 E 


ſhall be Minutes. = 


Plate XIX. Pros: ML: 


FIC. 2. 5 | 
7 lay down on Paper any of the 
Five Orders. 
64 - Drrav 
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Draw as, ac making a right Angle 
at a, draw the faint Line pE I AB, 

repreſenting the Axis of the Column 
continued; on each Side of the Point 
p, and, on the Line AB, ſet off the 
Ecphorz, theſe ſhall be limited in the 


culars drawn 


| Draught of the Column by Perpendi- 


to aB, through their 


proper Diviſion. In the ſame Manner 
on ac ſet off the Heights of the ſe- 
veral Members, and Perpendiculars 
to ac, drawn through het Diviſions, 
ſhall limit their ſeveral Heights. 
N. B. The Heights and Ecphore of the Members of the ſe- 


vera] Orders, in Plates XVIII and XIX. are taken from 
the Tables already laid down, and are meaſured on the 


Scale deſcribed in the 


preceeding Problem, and are fo dif- 


oſed, that beginning with the Socle of the Baſe of the 
edeſtal, and afcending, you have the feveral Parts and 
Members in the ſame Order and Proportion as they are in 


the Tables. 


The Frontiſpiece is always placed 


directly above 


the Cornice of the En- 


tablement; its Parts, as was before 
ſhewn, are, the Tympan, Cornice and 
Acroteres, the Members of its Cor- 
nice are the ſame with thoſe of the 
Cornice of the Entablement, except 


that the laſt is 


or a Doucine. 


generally either an Ove 


The 


' 
| 
| 
| 
| 
| 


hp 


Plate XIX. 
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The Acroteres conſiſt of a Dy and 


a Cymaiſe, and are nothing elſe but 


Pedeſtals for Statues. 5 
_ The Tympan may either be left 
void, or ſupplied with Ornaments of 


Sculpture. 


| The whole Structure of the Fron- 
tiſpiece conſiſts in finding its Height, 
Which is done thus 


Divide the whole Length of the 


Goutiere t into Nine equal Parts, 
according to Vitruvius, or, accor- 
ding to others, into Seven, then, at 


v, the middle Point, raiſe pr I t, 


and equal to one of theſe Parts, that 
PF gives the Height of the Frontiſ- 
„ 74 
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